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[57] ABSTRACT 

The invention is directed to a starting device for maau- 
ally starting an internal combustion engine and espe- 
cially a two-stroke engine. The starting device com- 
prises essentially a clutch drum which is actuated by a 
pull rope for imparting rotation to a catch which coacts 
with a clutch element of the engine shaft. The starting 
device maintains within limits the effects of stronger 
fluctuations of the reaction torque of the engine shaft on 
the hand of the operator. This is achieved in that the 
clutch drum and the carrier of the catch are configured 
as separate parts and are connected by an elastically- 
deformable entraining element which takes up the force 
peaks of the reaction torque. 

36 Oaiias. 6 Drawing Sheets 
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drum via an elastic defonnable entraining device 

STARTING DEVICE FOR AN INTERNAL whereby fluctuations of the torque to be applied to the 

COMBUSTION ENGINE engine shaft are compensated. If the reaction torque 

CTCT r^TT fKTTTT^vrr^T vT incrcascs beyond a specific value because of the com- 

FIELD OF THE INVENTION 5 prcssion in the engine, then the routionaJ movement of 

The invention relates to a staning device for an inter- carrier of the catch is delayed with reference to the 

nal combustion engine such as a pull-rope starting de- rotational movement of the clutch drum since the en- 

vice for a two-stroke engine. training element elastically deforms opposite to the 

BACKGRomin OF THP fMVPMTinN ,a movement The catch is connected to the 
BACKGROUND OF THE INVENTION 10 dutch member of the engine shaft so as to rotate therc- 
A starting device of the above kind is disclosed in with. The clutch drum therefore continues to be rotated 
U.S. Pat No. 4, 127.098. The operation of such a starting with the same speed without the need for an increased 
device often presents difficulties because periodically force. The deformation forces are stored in the entrain- 
high reaction forces occur as a result of the compression ment clement as energy which is released during re- 
in the engine during starting. This causes changing *5 ^uced reaction torque and therefore supports the con- 
forces which are temporarily very high to act on the tinued rotational movement of the clutch drum and of 
hand of the operator. The force peaks acting on the the catch carrier. The resiUent entrainment of the catch 
handle of the starting device are that much greater the carrier operates in the desired manner to even out the 
lighter the rotaung masses of the engine are. force which must be exerted on the handle for the start- 
It « known for puU-rope starting devices for internal 20 operation. Furthermore, construction and manufac- 
combustion engmes that the penodically occurring high turing complexity is minimal because only the clutch 
reaction forces can be prevented when the rope is drum and the carrier of the catch must be produced as 

TtZt SrCm llL\T/. 'I" ^^"'?r '^T "^^^'^ interposing the elasticdly deform- 

so that different pulhng forces resuh when pullmg the able entraining element while all other parts of the start- 

handle whJe unwmdmg the rope. These pullmg forces 25 . ^^^^^ unchanged, 
arc adapted to the fluctuating reaction torque. In this 

connection, reference can be made to U.S. Pat. Nos. BRIEF DESCRIPTION OF THE DRAWINGS 

2,942,599 and 3,814,073. The arrangement requires a -r^ • *■ « ^ . . , • 

precise dimeosiooing. assembly and correlatioS of the ..T?:."^^ Jh^^^^^^^^ '"'"^"'^ "^''^ 

windingoftheropcdiscindependenceupontheengine 30 ^^^^^^'^^"^S^^^^^ . ^ . ^ . 

to be started. The constructive and manufacturing com. * ^ ^ e^piodcd view of the surtmg device 

plexityforastartrngdeviceofthUkindisthereforcvery according to the mvention; 

gfC^l, FIG- 2 « a plan view of a clutch shell which is at- 
tached to the drive shaft of the engine; 

SUMMARY OF THE INVENTION 35 FIG. 3 is a section view taken along line IIMII of 

It is an object of the invention to provide a starting ^~V?' . . 

device wherem the transfer of the especially intense ™- view of the clutch drum of the surt- 

reaction forces, which are caused by the compression of device of FIG. 1 with the catch seated in place; 

the internal combustion engine, on the handle of the 5 is a section view taken along line V— V of 

starting device is reduced and wherein, as a conse- 40 ^1^. 4; 

qucnce, the starting operation is facilitated. ^IG. 6 is a plan view of another embodiment of the 

The starting device of the invention is for applying a clutch drum; 

starting , torque to the shaft of an internal combustion FIG. 7 is a rear view of a carrier for the catch with 

- engine with the engine developing a reaction torque carrier fitting into the clutch drum of FIG. 6; 

during starting which causes the starting torque to flue- 45 ^IG, 8 shows an embodiment of a rubber-elastic body 

tuate. The starting device includes: a housing; a clutch for entraining. element for use with the clutch drum 

drum rotatably joumallcd in the housing and defining of FIG- 

an axis of rotation; means for manually imparting a FIG. 9 is a detail view of a portion of an alternate 
rotational movement to the clutch drum; a clutch mem- embodiment of an elastic entraining element; 
ber fixedly mounted to the engine shaft for rotation 50 FIG. 10 is another partial detail view of another em- 
therewith; a carrier rotatably mounted in the housing so bodiment of an elastic entraining element; 
as to be rotatable about the axis; entraining means for FIG. 11 is a detail partial view of another embodi- 
connecting the clutch drum to the carrier for transmit- ment of an elastic entraining device; 
ting the rotational movement of the clutch drum to the FIG. 12 is a further embodiment of the connection 
carrier; catch means mounted on the. carrier and being 55 between the clutch drum and the catch carrier via a 
displaceable in response to the rotational movement rubber -clastic entraining element; 
from a rest poshion into an engaging position wherein FIG. 13 is an embodiment of an entraining element 
the catch means engages and transmits the rotational configured as a folded strip spring; 
movement to the clutch member; and, the entraining FIG. 14 is a schematic of an entraining element con- 
means being elastically defonnable to compensate for 60 figured as rubber-elastic pull bands; and, 
the fluctuations of the starting torque. FIG. 15 is a schematic showing an entraining element 
The starting device according to the invention de- configured as a rubber-elastic hollow body. 

parts from the starting device disclosed in U.S. Pal. No. ,^,^vt ^ ,^ ^ 

4.127,098 in that the clutch drum of the starting device ^3^^^ni?^S^J^3If;^^^^^ 

of the invention is not also the carrier of the catch 65 EMBODIMENTS OF THE INVENTION 

which is brought into engagement with the clutch mem- The storting device of FIG. 1 is provided for manu- 

ber of the engine shaft. Instead, this carrier is config- ally starting a two-stroke engine which is mounted for 

ured as a separate part and connected to the clutch example in a motor-driven chain saw. The starting de- 
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vice is mounted in a housing 1 which is configured as a annular slot 19A. The guide bracket 20 has hairpin- 
removable cover of the motor housing with the cover shaped ends 20C and 20D wherein corresponding ones 
being provided with ventilating slots. A bearing lug 2 is of pawl lugs 12' and 13' are disposed. A washer 18 is 
mounted in the inner wall of the housing 1 and is sur- disposed between the guide bracket 20 and the bearing 
rounded by a spring housing 3 formed on the housing. S mount llA of the catch 11 and is in surrounding rela- 
A spiral spring 4 is disposed in the housing 3 and is tionship with respect to the head of the threaded bolt 
firmly held at one end on the edge of this housing. The 19. The washer 18 ensures an undisturbed relative rota- 
spiral spring is covered by a metal disc 5 and acu as a tion between the guide bracl:et 20 and the bearing 
return spring for a clutch drum 6 configured as a rope mount llA. 

drum. The clutch drum 6 has a rearward lug 7 (FIG. 5) 10 The rotational movement of the clutch drum 6 is 

which projects through a center bore of the metal disc transmitted to a clutch element which is fixedly con- 

5 into the spring housing 3. The lug 7 shown in FIG, 5 nccted to the motor shaft to be driven so as to rotate 

has an axial slit 7' for the engagement of the inner end of therewith. In the embodiment shown in FIGS. 2 and 3, 

the spiral spring 4. A rope 8 is wound on the clutch the clutch element is a clutch shell 21 configured as a 

drum 6 and has a free end brought out of the housing 1 is single piece with the fan wheel 22 having vanes 23 

with this free end being attached to a handle 9. By arranged in a wreath-like manner around the wheel as 

pulling on the rope by means of the handle, the clutch shown. The clutch ^ell 21 has through openings 24 in 

drum 6 is set into rotational motion about the bearing the base 25 thereof for accommodating screws (not 

lug 2 while the rope unwinds. shown) with which the clutch shell is attached to a 

The clutch drum 6 has a circularly-shaped receiving 20 flange of the crankshaft of the two-stroke engine (not 

space 6A surrounding the bearing lug 2. The receiving shown). It is however also possible to configure the 

space 6A is for a cup-shaped carrier 10 of a catch 11 clutch shell as one piece having a hub cast thereon for 

which has two pivotally-joumalled pawls 12 and 13, An connecting to the crankshaft so as to rotate therewith, 

elastically deformable entraining element 14 is disposed for example, by a Woodruff key. The inner wall of the 

between the carrier 10 and the end >yall 6B of the clutch 23 clutch shell 21 is provided with teeth 26 with which the 

drum 6 delimiting the receiving space 6A. The entrain- clutch shell 21 engages in the cup-shaped catch carrier 

ing element 14 in the embodiment of FIG. 1 is config- 10 after the assembly of the starting device as shown in 

ured as a spiral spring. The outer end 14' of the spiral phantom outline in FIG. 4. 

spring is hooked into a slit 15 which is provided in a When the rotation is nnparted to the clutch drum 6 by 

ring-shaped shoulder 16 of the inner wall 6C of the 30 pulling on the rope 8, the clutch drum entrains the 

clutch drum 6. This shoulder 16 surrounds the spiral carrier 10 of the catch via the spring 14, The bearing 

spring 14 and the outer turn of this spring lies against mount llA of the catch 11 then rotates about the bear- 

the inner wall of the shoulder 16. The catch carrier 10 ing lug 2 while the guide bracket 20 at first retains its 

is rotatably joumalled on the bearing lug 2 (FIG. 1). position since the bracket is frictionally held to the 

The clutch drum 6 is joumalled on the catch carrier 35 threaded boh 19 and therefore to the bearing lug 2. The 

10. The shoulder 16 of the clutch drum 6 has an end face lugs 12' and 13' of the two pawls 12 and 13, respec- 

defming a sliding surface (FIG. 5). The catch carrier 10 lively, are caused thereby to wander outwardly in the 

has an entraining projection 17 (FIG. 5) which is cen- hairpin bends 20C and 20D, respectively, in a direction 

trally disposed and is spirally configured at the periph- toward the end of the bends whereby the pawls 12 and 

ery. The projection 17 extends from the base lOA of the 40 13 pivot outwardly. In this outwardly pivoted position, 

carrier 10 toward the end wall 6B of the clutch drum 6 the pawls entrain the guide bracket 20 which then ro- 

and delimits the ring-shaped receiving space 6A in this tates against the friction resistance in the annular slot 

region on the inner side, The inner end section of the 19 A of the threaded bolt 19 about the axis of the bearing 

spiral spring 14 lies on the entraining projection 17. The lug 2. With a further rotation of the clutch drum 6 and 

inner end of the spiral spring 14 is hooked into an axial 45 therefore of the catch 11 (shown in FIG. 4 in clockwise 

slit 17A of the entraining projection 17 (FIGS. 1 and 5). direction D), the- pawls 12 and 13 remain in their oui- 

A bearing mount 11 A of the catch 11 is disposed on the wardly-pivoted positions and then engage in respective 

base lOA of the carrier 10 and is configured as a single. tooth gullets 26 A of the teeth 26. In this way, rotation is 

piece therewith. Two pawls 12 and 13 have respective imparted to the clutch shell 21 (FIGS. 2 and 3) and 

thickenings whereat they are pivotally seated in this 50 therefore also to the engine shaft to be driven. When the 

bearing mount llA as shown m FIGS. 1, 4 and 5. The engine has started running and the pregiven rotational 

pawls 12 and 13 have respective lugs 12' and 13' which speed is reached, the clutch shell 21 with its teeth 26 

are directed outwardly. overtakes the catch 11 with the pawls 12 and 13 being 

In the mounted condition of the starting device, the pivoted back along the teeth at the flanks 26B. Also for 

bearing lug 2 fixed to the housing extends through a 55 every start operation after releasing the handle 9, the 

center bore 6D of the end wall 6B of the clutch drum 6 pawls are returned to their initial positions during the 

and the carrier 10. The entraining projection 17 of the return rotation of the clutch drum 6 under the control 

carrier 10 and bearing mount llA conjointly define a of the guide bracket 20. 

bushing-shaped receptacle for the bearing lug 2. A The compression of the engine increases up to top 

threaded boh 19 is threadably engaged in an axial 60 dead center of the piston when rotating the engine shaft 

thread 2A of the bearing lug 2. An annular slot 19A is and falls off again. The reaction torque periodically 

provided in the head of the threaded bolt 19 as shown in fluctuates correspondingly, which is effective as high 

FIG. 1. A guide bracket 20 made of spring steel wire is force peaks for the conventional starting devices, which 

seated in the annular slot 19A. The bracket 20 has two must be developed when starting. To compensate for 

free legs 20A and 20B which engage around respective 65 this periodic change for this force to be developed, the 

ones of pawl lugs 12' and 13' in the rest position of the elastically deformable entraining element is provided 

clutch drum (FIG. 4). The end of the free leg 20B as which is configured as a spiral spring 14 in the embodi- 

well as the mid segment of the guide bracket 20 lie in the ment of FIG. 1. The spring 14 is so dimensioned that it 
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entrains the earner 10 of the catch 11 with the rota- 31 which is rigidly connected to the clutch drum 6' and 
ttonaJ speed of the clutch drum 6 as long as the reaction can be configured as a single piece therewith. A cham- 
torque of the engine shaft remains below a pregiven bcr 32 which opens outwardly is left free between the 
limit value. The piston of the engine therefore is in the filler body 31 and the elastic body 30.1. The chamber 32 
region forward and rearward of its dead-center posi- 5 likewise has a shape corresponding to a truncated sector 
tion. With an increase in the reaction torque above this of a circle as shown in FIG. 6. In this embodiment, a 
limit value, the spiral spring 14 deforms by closing its catch carrier 10' is provided having an entraining pro- 
tums so that the rotational speed of the catch carrier jcction 17' oa its rearward wall (FIG. 7) which likewise 
reduces while the clutch drum 6 can be rotated further has a shape corresponding to a truncated sector of a 
at the same rotational speed and approximately with the 10 circle and fite into the chamber 32. The entraining pro- 
same force being exerted. The clutch drum 6 then ro- jectibn IT is shown in phantom outline in FIG 6 
tates in the rotational direction D (FIGS. 1 and 4) addi- If the clutch drum 6' is rotated in the direction D for 
tionally relative to the catch carrier 10 which is seated the starting operation, then the corresponding torque U 
with slight play m the clutch drum. The height of the transmitted from the fill body 31 to the entraining pro- 
spiral spring 14 made of a flat strip steel is so dimen- 15 jection 17' of the catch carrier 10' via the rubber-elastic 
sioned that the base lOA of the carrier 10 is not continu- entraining element 30. The reaction torque of the engine 
ously in contact with the spring. The intermittent shaft then acts in the direction of arrows RD on the first 
contact of the spiral spring 14 on the carrier base lOA is rubber-elastic body 30.1 and, via this body, on the rub- 
posstble which provides a guard against axial displace- bcr-clastic bodies which follow so that the entraining 
ment of the spring turns. A stop 27 is fonned at the 20 element 30 is loaded against the fiUer body 31 in the 
outer flange of the clutch drum in order to limit the direction B. If the reaction torque RD exceeds the pre- 
rclative movement between the clutch dnmi 6 and the given limit value, then the rubber-elastic body 30.1 is 
catch carrier 10. A counter stop 28 is provided on the first deformed and, with a further increase of the reac- 
carrier 10 for the stop 27 as shown in FIGS. 1 and 4. tion torque, the additional rubber-clastic bodies 30.2 to 
The stop 27 includes a buffer 27A of rubber-clastic 25 30.7, which foUow sequentially, deform. The entraining 
material at its forward erid viewed in the direction D. element 30 then stores energy which this element 
When the reaction torque again drops below the supplies to the entraining projection 17' during the sub- 
pregiven limit value after passing top dead center of the sequent load relaxation and thereby can supply this 
engine piston, the spiral spring 14 relaxes to its start energy to the catch carrier 10'. 
position with the catch carrier 10 entrained by the 30 The rubber^astic bodies 30.1 to 30.7 all have the 
spring moving relative to the clutch drum 6 in the direc- same shape but can be configured differently and, with 
tion D. The spiral spring 14 therefore acts simulta- a suitable selection of material, they can define different 
neously as an energy store which supplies energy to the characteristics of this elastomeric spring, 
carrier 10 which was stored during the previous defor- FIG. 8 shows an embodiment of the rubber-clastic 
mation and in this way accelerates the carrier 10 so that 35 bodies 30.1 to 30.7. A rubber element 34 is held in a 
the carrier 10 reaches for a short time an absolute rota- holder 33 which comprises two mutually adjacent 
tional speed greater than the clutch drum and can then plates 35 and 36. The rubber element 34 is preferably 
again rotate at the speed of the clutch drum. atUched by vulcanization to the plates 35 and 36. Re- 
The return spring 4 is provided for returning the cesses 37 are provided in the rubber element 34 for 
clutch drum 6 into its start position so that the rope 8 40 obtaining a pregiven form elasticity. The plates 35 and 
can be rewound after being pulled from the clutch drum 36 are advantageously made of plastic and contribute to 
as is conventional with a pull-rope starting device. Only the uniform transfer of the reaction torque RD. 
a slight friction develops between the spring housmg 3 Additional embodiments for the elastically-deforma- 
and the clutch drum during the rotational movement of ble entraining clement are shown in FIGS. 9 to 12. 
the latter because the spring housing 3 is covered by the 45 A ring-shaped rubber elastic band 39 is provided as an 
metal disc 5. entraining element 38 in FIG, 9. Individual carrier rings 
FIGS. 6 to 8 show another embodiment of the elasti- 40 in spaced relationship to each other are attached to 
cally-dcformable entraining element with the clutch band 39. In this embodiment, an end carrier ring is at- 
drum and the catch carrier being correspondingly Uchcd to the entraining projection of the catch carrier 
adapted. 50 and the other end carrier ring is connected to the clutch 
In the plan view of FIG. 6, the outer flange and the drum in such a manner that the elastic band 39 is 
ring-shaped receiving space 6A of the clutch drum 6* stressed in tension with the carrier rings 40 acting as 
can be seen. The flange has no projccdon correspond- slide bearings. In this case, an outer stop corresponding 
ing to the stop 27 of FIG. 1 so that the end of the rope to the embodiment of FIG. 1 must be provided in order 
8 is not guided through such a stop as in FIG. 1; instead, 55 to avoid ovcrexpanding the band. It is, however, also 
the rope is provided with a knot at a corresponding possible to select the material and the thickness of the 
pass-through opening 29 of the flange. rubber-elastic band 39 so that the entraining element 38 
A part ring-shaped entraining element 30 made of an is stressed with pressure. The band 39 between the car- 
elastomer is disposed in the ring-shaped receiving space rier rings 40 is then compressed. As soon as the band 
6A. The entraining element 30 in this embodiment com- 60 completely fills out the space left free for its deforma- 
prises seven rubber<lastic bodies 30.1 to 30.7 which tion, a further relative movement between the clutch 
have a shape corresponding to a truncated sector of a drum and the catch carrier is no longer possible in the 
circle as shown in FIG. 6. The rubber^lastic bodies are loading direction B (FIG. 6) because rubber is incom- 
arranged so that they lie one next to the other with their pressible so that an additional stop is not needed as is the 
side surfaces. The bodies 30.1 to 30.7 have rounded 65 case in the embodiment of FIG. 6. 
edges and adequate play within the receiving space 6A FIG. 10 shows a holder 33' for the rubber-clastic 
so that they can each individually deform clastically. bodies of which only three bodies 30.1', 30.2' and 30.3' 
The rubber-elastic body 30.7 adjoins a rigid filler body are shown. These rubber-elastic ixidies are configured 
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to have a block-like shape and with the bolder 33' con- 
jointly define an entraining element 30'. The holder 
comprises a ring-shaped carrier body 41 having rods 42 
projecting radially outwardly on which respective rub- 
ber-elastic bodies 30.1, 30.2' and 30.3' are attached at a 
spacing froin the next adjacent body. 

It is advantageous to make the holder 33' of plastic 
and thereby form elastic. The rods 42 extend into the 
carrier body 41 with the respective joints 43 so that they 
can pivot toward each other under the elastic deforma- 
tion of the plastic. When the entraining device 30' is 
loaded in the direction B. the rubber-elastic body 30.1' 
is first elastically deformed and thereafter the corre- 
sponding rod 42 pivots in the direction B until this rod 
strikes the rubber-elastic body 30.2' which is likewise 15 
deformed with increasing reaction torque so that the 
pivot movements which follow one another continue 
up to the last rod. The rod 42 having the rubber-clastic 
body 30.1' moves the longest distance. 

FIG. 11 shows still another embodiment wherein an 20 
entraining element 44 is seated in the receiving space 6A 
of the clutch drum. The entraining element 44 is config- 
ured as a coiled pressure spring. The pressure spring 
comprises individual springs of which two individual 
springs 45.1 and 45.2 are schematically shown. A slide 25 
body 46 is arranged between each two mutually adja- 
cent individual spring. When the entraining element 44 
is loaded in the direction B, the individual spring 45.1 is 
first pressed together and displaces the slide body 46 
which then applies pressure to the individual spring 30 
45.2. The displacement movement is limited by the 
maximum path of the compression of the individual 
springs. These individual springs are pressed together to 
form a block so that their individual turns lie tightly one 
against the other. The individual springs can also be 35 
configured to be barrel-shaped and then comprise 
spring steel wire. The barrel shape makes it possible to 
push mutually adjacent turns one inside the other 
whereby the spring path is greater in comparison to coil 
springs. 40 

In FIG. 12, an especially simple embodiment is 
shown for the torsion spring connection between the 
catch carrier 10 and the clutch drum 6. A rubber layer 
is vulcanized to the catch carrier 10 and to the clutch 
drum 6 and thereby defmes a ring-shaped rubber-elastic 45 
entraining element 50. The two end faces arc fwediy 
connected to the base of the catch carrier and to the 
inner end face of the clutch drum, respectively. An 
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clutch drum with its ends 48A and 48B and hooked to a 
lug IOC of the catch carrier 10. Furthermore^ as shown 
in FIG. 15, rubber hollow bodies 49 can be used in lieu 
of the solid rubber bodies (FIG. 6 and FIG. 8). The 
rubber hollow bodies can be fdled with gas so that the 
entraining element is configured as a gas spring. 

Most parts of the starting device (FIG. 1) are made of 
plastic. Accordingly, the housing 1, the spring housing 
3, the clutch drum 6, the catch carrier 10 and the catch 
11 with pawls 12 and 13 are made of plastic. Manufac: 
ture and assembly of the starting device are therefore 
especially cost-effective. 

It is understood that the foregoing description is that 
of the preferred embodiments of the invention and that 
various changes and modiiications may be made thereto 
without departing from the spirit and scope of the in- 
vention as defined in the appended claims. 

I claim: 

1. A starting device for applying a starting torque to 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
which causes said starting torque to fluctuate, the start- 
ing device comprising: 

a housing; 

a clutch arm rotatably joumalled in said housing and 
defining an axis of rotation; 

means for manually imparting a rotational movement 
to said clutch drum; 

a clutch member fixedly mounted to the engine shaft 
for rotation therewith; 

a carrier rotatably mounted in said housing so as to be 
rotatable about said axis; 

entraining means for connecting said clutch drum to 
said carrier for transmitting the rotational move- 
ment of said clutch drum to said carrier; 

catch means mounted on said carrier and said catch 
means including a mount on said carrier and two 
pawls pivotaJly mounted on said mount so as to be 
displaceable in response to said rotational move- 
ment from a rest position into an engaging position 
wherein said two pawls engage and transmit said 
rotational movement to said clutch member; and, 

said entraining means bemg elastically deformable to 
compensate for the fluctuations of said starting 
torque. 

2. The starting device of claim 1, said clutch drum 
having a circularly-shaped receiving space formed 
therein for holding said entraining means; and, said 



annular gap is left between the peripheral surface of _ 

entraining element 50 and the iimcr wall of the clutch 50 entraining means having an end section and said carrier 
drum. The rubber elastic entraining element 50 deforms having a projection extending said receiving space for 
with a relative movement between the clutch drum 6 supporting said end section the rotational movement of 
and the catch carrier 10 and is thereby stressed in shear. said clutch drum. 

Further embodiments are shown in FIGS. 13, 14 and 3. The starting device of claim 1, wherein said clutch 
15. In FIG. 13, in lieu of a coil spring (FIG. 11), a folded 55 drum and said carrier move relative to each other about 
strip spring 47 made of plastic can be used. The strip said axis as said entraining means elastically deforms; 
spring 47 is attached with its end 47 to the end wall 6B 
of the clutch drum 6 (see FIG. 1) and is, for example, 
formed to have a point at this end and placed between 
two inner struts lOB of tiie catch carrier 10. In the 60 
embodiment, four struts lOB are formed on the catch 
carrier 10 so that four folded strip springs are provided 
on the clutch drum 6 with the direction of Uie clutch 

drum being indicated by arrow D in FIG. 13. In the 

embodiment of FIG. 14, two rubber-elastic pull bands 65 ly-shaped receiving space so as to be elastically deform- 
48 are used in lieu of the rubber-elastic band 39 (FIG. 9) - able within said receiving space, 
which lie diametrically opposite each other. Each pull - 5. The surting device of claim 4, said entraining 
band 48 is attached on radially opposite positions of the means further comprising a rigid fdler body fixedly 



and. stop means formed on said clutch drum and said 
carrier for limiting the relative movement therebe- 
tween. 

4. The starting device of claim 1, said clutch drum 
having a circularly-shaped receiving space formed 
therein for holding said entraining means; and, said 
entraining means comprising a plurality of rubber-clas- 
tic bodies disposed one next to the other in said circular- 
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attached to said clutch drum and disposed next to said 
plurality of nibber-elastic bodies. 

6. The starting device of claim 5, said entraining 
means further comprising an entraining projection dis- 
posed on said carrier and extending into said circularly- S 
shaped receiving space next to said plurality of rubber- 
elastic bodies; and» said filler body being disposed ahead 
of said entraining projection when viewed in the direc- 
tion of said starting torque; and, said filler body being 
connected with said plurality of rubber-elastic bodies 10 
for transmitting the starting torque thereto which is 
applied to said clutch drum. 

7. The starting device of claim 6, said entraining pro- 
jection and said filler body each having a shape corre- 
sponding to a sector of a circle when said clutch drum IS 
is viewed in plan. 

8. The starting device of claim 7, each of said rubber- 
elastic bodies likewise having a shape corresponding to 
a sector of a circle and being disposed is said receiving 
space so as to be one adjoining the other so as to leave 20 
free regions in said receiving space for the dastic defor- 
mation of said rubber-elastic bodies. 

9. The starting device of claim 1, said clutch drum 
having a circularly-shaped receiving space formed 
therein for holding said entraining means; and. said 25 
entraining means comprising rubber elastic hollow bod- 
ies interposed between said clutch drum and said car- 
rier. 

10. The starting device of claim 1, said means for 
manually imparting said rotational movement to said 30 
clutch drum comprising: a pull rope track formed on 
said clutch drum; spring means for resiliently biasing 
said clutch drum into a start position; and, a pull rope 
wound up on said pull rope track when said clutch 
drum is in said start position. 35 

11. The starting device of claim 1, a bearing lug 
fixedly mounted on said housing; said clutch drum hav- 
ing an end wall adjacent said carrier and said end wall 
deHning a center bore for receiving said bearing lug 
therein thereby rotatably joumalling said clutch drum 40 
thereon; said carrier likewise being rotatably joumalled 
on said bearing lug; and, said catch means further in- 
cluding: a guide bracket for resiliently biasing said 
pawls into said rest positions thereof; and, said guide 
bracket being mounted on said bearing lug so as to be 45 
frictionally held thereon. 

12. A starting device for applying a starting torque to 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
which causes said starting torque to fluctuate, the start- 50 
ing device comprising: 

a housing; 

a clutch drum rotatably joumalled in said housing 
and deHning an axis of rotation; 

means for manually impaning a rotational movement 55 
to said clutch drum; 

a clutch member fixedly mounted to the engine shaft 
for rotation therewith; 

a carrier rotatably mounted in said housing so as to be 
rotatable about said axis; 60 

entraining means for connecting said clutch drum to 
said carrier for transmitting the rotational move- 
ment of said clutch drum to said carrier; 

catch means mounted on said carrier and being dis- 
placeable in response to said rotational movement 65 
from a rest position into an engaging position 
wherein said catch means engages and transmits 
said rotational movement to said clutch member; 
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said entraining means being elastically deformable to 
compensate for the fluctuations of said starting 
torque; 

said clutch drum and said carrier move relative to 
each other about said axis as said entraining means 
elastically deforms; 

stop means formed on said clutch drum. and said car- 
rier for limiting the relative movement therebe- 
tween; 

said clutch drum having an outer peripheral end face 
extending transversely to said axis and surrounding 
said carrier; 
said carrier having an outer periphery; and, 
said stop means including a first stop formed on said 
end face and a second stop formed on said outer 
periphery for contact engaging said first stop to 
limit said relative movement. 

13. A starting device for applying a starting torque to 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
which catises said starting torque to fluctuate, the start- 
mg device comprising: 

a housing; 

a clutch .drum rotatably joumalled in said housing 
and defining an axis of rotation; 

means for manually imparting a rotational movement 
to said clutch drum; 

a clutch member fixedly mounted to the engine shaft 
for rotation therewith; 

8 carrier rotatably mounted in said housing so as to be 
rotatable about said axis; 

entraining means for connecting said clutch drum to 
said carrier for transmitting the rotational move- 
mcnt-of said clutch drum to said carrier; 

catch means mounted on said carrier and being dis- 
placeable in response to said rotational movement 
from a rest position into an engaging position 
wherein said catch means engages and transmits 
said rotational movement to said clutch member; 

said entraining means being elastically deformable to 
compensate for the fluctuations of said starting 
torque; 

a bearing lug fixedly mounted on said housing; 

said clutch drum having an end wall adjacent said 
carrier and said end wall defming a center bore for 
receiving said bearing lug therein thereby rotatably 
joumalling said clutch drum thereon; 

said carrier likewise being rotatably joumalled on 
said bearing lug; said catch means including a 
mount on said carrier and two pawls pivotally 
mounted on said moimt for moving between said 
rest and engaging positions; 

a guide bracket for resiliently biasing said pawls into 
said rest positions thereof; and, 

said guide bracket being mounted on said bearing lug 
so as to be frictionally held thereon. 

14. A starting device for applying a starting torque to 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
which causes said starting torque to fluctuate, the start- 
ing device comprising: 

a housing; 

a clutch drum rotatably joumalled in said bousing 

and defining an axis of rotation; 
means for manually imparting a rotational movement 

to said clutch drum; 
a clutch member fixedly mounted to the engine shaft 

for rotation therewith; 
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a carrier rotatably mounted in said housing so as to be 
rotaUble about said axis; 

entruning means for connecting said clutch drum to 
said carrier for transmitting the rotational move- 
ment of said clutch drum to said carrier; ^ 

catch means mounted on said carrier and being dis- 
placeable in response to said rotational movement 
from a rest position into an engaging position 
wherein said catch means engages and transmits 
said rotational movement to said clutch member; 1^ 

said entraining means being elastically deformable to 
compensate for the fluctuations of said starting 
torque; 

said clutch drum having a circularly-shaped receiv- 
ing space formed therein for holding said entrain- 
ing means; 

said entraining means having an end section and said 
carrier having a projection extending into said 
receiving space for supporting said end section 
during the rotational movement of said clutch 
drum; 

said carrier being a dish-shaped carrier seated in said 
receiving space of said clutch drum with slight 

play; 25 
said carrier having a base recessed in said clutch 

drum and a side wall; 
said carrier means including a bearing mount fixedly 
disposed on said base and two pawls pivotally 
mounted on said bearing mount for moving be- 
tween said rest and engaging positions; 
said bearing mount and said side wall conjointly de- 
fining an annular space wherein said pawls move 
between said positions; and, 
said clutch member having engaging means disposed 35 
in said annular space for coacting with said pawls 
when said pawls are in said engaging position. 
15. A starting device for applying a starting torque to 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 40 
which causes said starting torque to fluctuate, the surt- 
ing device comprising: 
a housing; 

a clutch drum rotatably joumalled in said housing 
and defining an axis of rotation; 45 

means for manually imparting a rotational movement 
to said clutch drum; 

a clutch member faedly mounted to the engine shaft 
for rotation therewith; 

a carrier rotatably mounted in said housing so as to be 50 
rotatable about said axis; 

entraining means for connecting said clutch drum to 
said carrier for transmitting the rotational move- 
ment of said clutch drum to said carrier; 

catch means mounted on said carrier and being dis- 55 
ptaceable in response to said rotational movement 
from a rest position into an engaging position 
wherein said catch means engages and transmits 
said rotational movement to said clutch member; 

said entraining means being elastically deformable to GO 
compensate for the fluctuations of said starting 
torque; 

said clutch drum having a circularly-shaped receiv- 
ing space formed therein for holding said entrain- 
ing means; 65 

said entraining means having an end section and said 
carrier having a projection extending into said 
receiving space for supporting said end section 



12 

during the routional movement of said clutch 
drum; 

said clutch drum having a base wall and a side wall 
extending from said base wall to define said circu- 
larly-shaped receiving space; and, 

said side wall having a ring-shaped shoulder formed 
thereon defining a seating surface for receiving said 
carrier thereon. 

16. The starting device of claim 15, said entraining 
means being a spiral spring having first and second ends 
connected to said clutch drum and said carrier, respec- 
tively. 

17. The starting device of claim 16, said end section 
having said second end formed thereon and said second * 
end being an inner bent-over end piece; said projection 
being concentric with said axis and having a spirally 
shaped surface for receiving said end section thereon; 
said projection having an axial slot formed therein for 
receiving said bent-over end piece therein; said first end 
of said spiral spring being an outer end having a bent- 
over end piece; and, said side wall defming a slit for 
receiving said bent-over end piece of said outer end 
therein. 

18. The starting device of claim 17, said spiral spring 
being pretensioned in the direction of said starting 
torque. ' 

19. The starting device of claim 18, said spiral spring 
having an outer turn lying in contact engagement with 
said ring-shaped shoulder when said spiral spring is in 
the relaxed suie thereof. 

20. The starting device of claim 15, said entraining 
means being made at least partially of elastomer. 

21. A starting device for applying a starting torque to - 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
which causes said starting torque to fluctuate, the start- 
ing device comprising: 

a housing; 

a clutch drum rotatably joumalled i said housing and 
defming an axis of rotation; 

means for manually imparting a rotational movement 
to said clutch drum; 

a clutch member fixedly mounted to the engine shaft 
for rotation therewith; 

a carrier rotatably mounted in said housing so as to be 
rotatable about said axis; 

entraining means for connecting said clutch drum to 
said carrier for transmitting the rotational move- 
ment of said clutch drum to said carrier; 

catch means mounted on said carrier and being dis- 
placeable in response to said rotational movement 
from a rest position into an engaging position 
wherein said catch means engages and transmits 
said rotational movement to said clutch member; 

said entraining means being elastically deformable to 
compensate for the fluctuations of said starting 
torque; 

said clutch drum having a circularly-shaped receiv- 
ing space formed therein for holding said entrain- 
ing means; 

said entraining means comprising a plurality of rub- 
ber-elastic bodies disposed one next to the other in 
said circularly-shaped receiving space so as to be 
elastically deformable within said receiving space; 

said entraining means further including a rigid filler 
body fixedly attached to said clutch drum and 
disposed next to said plurality of rubber-elastic 
bodies; 
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said entraining means further including an entraining 
projection disposed on said carrier and extending 
into said circuiarjy-shaped receiving space next to 
said plurality of nibber-elastic bodies; 

said filler body being disposed ahead of said entrain- 5 
ing projection when viewed in the direction of said 
staning torque; 

said filler body being connected with said plurality of 
rubber<elastic bodies for transmitting the staning 
torque thereto which is applied (o said clutch 10 
drum; 

said entraining projection and said filler body each 
having a shape corresponding to a sector of a circle 
when said clutch drum is viewed in plan; 

each of said rubber-elastic bodies likewise having a 15 
shape corresponding to a sector of a drcle and 
being disposed in said receiving space so as to be 
one adjoining the other so as to leave free regions 
in said receiving space for the elastic deformation 
of said rubber-clastic bodies; and. 20 

each of said rubber-elastic bodies comprising a holder 
and rubber element held by said holder. 

22. The starting device of claim 21, said holder of 
each of said rubber-elastic, bodies including two plates 
disposed radially to said clutch drum; and, said plates 25 
being attached to said rubber element at respective 
lateral sides thereof. 

23. The starting device of claim 22, each of said rub- 
ber elements having cutouts formed therein for obtain- 
ing a pregivcn form elasticity. 30 

24. A starting device for applying a starting torque to 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
which causes said starting torque to fluctuate, the start- 
ing device comprising: 35 

a housing: 

a clutch drum rotatably joumalled in said housing 
and defming an axis of rotation; 

means for manually imparting a rotational movement 
to said clutch drum; 40 

a clutch member fixedly mounted to the engine shaft 
for rotation therewith; 

a carrier rotatably mounted in said housing so as to be 
rotatable about said axis; 

entraining means for connecting said clutch drum to 45 
said carrier for transmitting the rotational move- 
ment of said clutch drum to said carrier; 

catch means mounted on said carrier and being dis- 
placeable in response to said rotational movement 
from a rest position into an engaging position 50 
wherein said catch means engages and transmits 
said rotational movement to said clutch member; 

said entraining means being elastically defonnable to 
compensate for the fluctuations of said starting 
torque; 55 

said clutch drum having a circularly-shaped receiv- 
ing space formed therein for holding said entrain- 
ing means; 

said entraining means including a plurality of rubber* 
elastic bodies disposed one next to the other in said 60 
circularly-shaped receiving space so as to be elasti- 
cally deformable within said receiving space; 

said entraining means including an annular carrying 
body having a plurality of carrying rods extending 
radially outwardly; 65 

said carrying rods having respective outer free ends; 

a plurality of rubber-elastic bodies attached to corre- 
sponding ones of said outer free ends; and, 
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each of said rubber-elastic bodies being arranged at a 
spacing from the next adjacent one of said rods. 

25. The starting device of claim 24, said carrying 
body, said carrying rods and said rubber-elastic bodies 
being made of elastic plastic. 

26. A starting device for applying a starting torque to 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
which causes said starting torque to fluctuate, the start- 
ing device comprising: 

a housing; 

a clutch drum rotatably joumalled in said housing 
and defming an axis of rotation; 

means for manually imparting a rotational movement 
to said clutch drum; 

a clutch member fixedly mounted to the engine shaft 
for rotation therewith; 

a carrier rotatably mounted in said housing so as to be 
rotatable about said axis; 

entraining means for connecting said clutch drum to 
said carrier for transmitting the rotational move- 
ment of said clutch drum to said carrier; 

catch means mounted on said carrier and being dis- 
placeable in response to said rotational movement 
from a rest position into an engaging position 
wherein said catch means engages and transmits 
said rotational movement to said clutch member; 

said entraining means being electrically deformable 
to compensate for the fluctuations of said starting 
torque; 

said clutch drum having a circularly-shaped receiv- 
ing space formed therein for holding said entrain- 
ing means; 

said clutch drum having a bearing position thereon 
- and said carrier having a projection formed 
thereon; and, 

said entraining means including: an amiularly-shaped 
rahbcr band; a plurality, of carrying rings attached 
to said rubber band and disposed one next to the 
other; and, said rubber band being held between 
said bearing position and said projection. 

27. A starting device for applying a starting torque to 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
which causes said starting torque to fluctuate, the start- 
ing device comprising: 

a housing; 

a dutch drum rotatably joumalled in said housing 
and defming an axis of rotation; 

means for manually imparting a rotational movement 
to said clutch drum; 

a clutch member fixedly mounted to the engine shaft 
for rotation therewith; 

a carrier rotatably mounted in said housing so as to be 
rotatable about said axis; 

entraining means for connecdng said clutch drum to 
said carrier for transmitting the rotational move- 
ment of said clutch drum to said carrier; 

catch means mounted on said carrier and being dis- 
placeable in response to said rotational movement 
from a rest position into an engaging position 
wherein said catch means engages and transmits 
said rotational movement to said clutch member; 

said entraining means being elastically deformable to 
compensate for the fluctuations of said starting 
torque; 
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said clutch drvim having a circularly-shaped receiv- 
ing space fonned therein for holding said entrain- 
ing means; 

said clutch drum having a radial support surface; 

said entraining means being coil spring means dis* 5 
posed in said receiving space along at least a seg- 
ment of a circle concentric to said axis; 

said carrier having a projection formed thereon; and, 

said coil spring means being clamped between said 
radial support surface and said projection. 10 

28. The starting device of claim 27, said coil spring 
means comprising a plurality of individual coil springs 
and a plurality of slide bodies; and» one of said slide 
bodies being disposed between each two mutually adja- 
cent ones of said slide bodies. 

29. The starting device of claim 28, said individual 
coil springs being respective barrel coU springs. 

30. The starting device of claim 27, said clutch drum 
having a circularly-shaped receiving space formed 
therein for holding said entraining means; and, said 
clutch drum having a base wall and a side wall extend- 
ing from said base wall to define said circularly-shaped 
receiving space. 

31. A starting device for applying a starting torque to 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
which causes said starting torque to fluctuate, the start- 
ing device comprising: 

a housing; 

a clutch drum rotatably joumalled in said housing 
and defming an axis of rotadon; 

means for manually imparting a rotational movement 
to said clutch drum; 

a clutch member fixedly mounted to the engine shaft 35 
for rotation therewith; 

a carrier rotatably mounted in said housing so as to be 
rotatable about said axis; 

entraining means for connecting said clutch drum to 
said carrier for transmitting the rotational move- 40 
ment of said clutch drum to said carrier; 

catch means mounted on said carrier and being dis- 
placeable in response to said rotational movement 
from a rest position into an engaging position 
wherein said catch means engages and transmits 45 
said rotational movement to said dutch member; 

said entraining means being elastically deformable to 
compensate for the fluctuations of. said starting 
torque; 

said clutch drum having a circularly-shaped receiv- 50 
ing space formed therein for holding said entrain- 
ing means; and, 

said entraining means including: an entraining strut 
formed on said carrier; and, a plastic folded strip 
spring braced on said entraining strut and con- S5 
nected to said clutch drum. 

32. The starting device of claim 31, said clutch drum 
having a circularly-shaped receiving space fonned 
therein for holding said entraining means; and, said 
clutch drum having a base wall and a side wall extend- 60 
ing from said base wall to defme said circularly-shaped 
receiving space. 

33. A starting device for applying a starting torque to 
the shaft of an internal combusiion engine with the 
engine developing a reaction torque during starting 65 
which causes said starting torque to fluctuate, the start- 
ing device comprising: 

a housing; 
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a clutch drum rotatably joumalled in said housing 
and defining an axis of rotation; 

means for manually imparting a rotational movement 
to said clutch drum; 

a clutch member fixedly mounted to the engine shaft 
for rotation therewith; 

a carrier rotatably mounted in said housing so as to be 
rotatable about said axis; 

entraining means for connecting said clutch drum to 
said carrier for transmitting the rotational move- 
ment of said clutch drum to said carrier, 

catch means mounted on said carrier and being dis- 
placeable in response to said routional movement 
from a rest position into an engaging position 
wherein said catch means engages and transmits 
said rotational movement to said clutch member; 

said entraining means being elastically deformable to 
compensate for the fluccuadoiis of said starting 
torque; 

said clutch drum having a circularly-shaped receiv- 
ing space formed therein for holding said entrain- 
ing means; and, 

said entraining means including: an elastic pull band 
having first and second ends connected at radially 
opposite locations, respectively, of said clutch 
drum; and, a lug mounted on said carrier and said 
pull band being in pull contact with said lug so as to 
pass over said lug. 

34. A starting device for applying a starting torque to 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
which causes said starting torque to fluctuate, the start- 
ing device comprising: 

a housing; 

a clutch drum rotatably joumalled in said bousing 
and defming an axis of rotation; 

means for xumually impiarting a rotational movement 
to said clutch drum; 

a clutch member fixedly mounted to the engine shafl 
for rotation therewith; 

a carrier rotatably mounted in said housing so as to be 
rotatable about said axis; 

entraining means for connecting said clutch drum to 
said carrier for transmitting the rotational move- 
ment of said clutch drum to said carrier; 

catch means mounted on said carrier and being dis- 
placeable in response to said rotational movement 
from a rest position into an engaging position 
wherein said catch means engages and transmits 
said rotational movement to said clutch member; 

said entraining means being elastically deformable to 
compensate for the fluctuations of said starting 
torque; 

said clutch drum having a circularly-shaped receiv- 
ing space formed therein for holding said entrain- 
ing means; 

said carrier having a base and said clutch drum hav- 
ing an iimer end face; and, 

said entraining means including an annular rubber- 
elastic layer connected to said base and said inner 
end face by vulcanizing said layer to said base and 
said inner end face. 

35. A starting device for applying a starting torque to 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
which causes said starting torque to fluctuate, the start- 
ing device comprising: 

a housing; 



This PDF of U,S. Utility Palenl 5287832 provided by Patent F etcher™, a product of Patent Logistics. LLC - Page 1 5 of 17 



a clutch drum rotatably joumalled in said housing 
and defining an axis of rotation; 

means for manually imparting a rotational movement 
to said clutch drum; 

a clutch member fixedly mounted to the engine shaft ^ 
for rotation therewith; 

a carrier rotatably mounted in said housing so as lo be 
rotatable about said axis; 

a spiral spring for connecting said clutch drum to said 
carrier for transmitting the rotational movement of 
said clutch drum to said carrier; 

said spiral spring having first and second ends con- 
nected to said clutch drum and said carrier, respec- 
tively; 

said clutch drum having a circularly-shaped recciv- 
ing space formed therein for holding said spiral 
spring; 

said clutch drum having a base wall and a side wall 
extending from said base wall to defme said circu- 
larly-shaped receiving space; 

catch means mounted on said carrier and being dis- 
placeable in response to said routtonal movement 
from a rest position into an engaging position 
wherein said catch means engages and transmits 2s 
said rotational movement to said clutch member; 
and, 

said spiral spring being elastically deformable to com- 
pensate for the fluctuations of said starting torque. 

36. A starting device for applying a starting torque to 30 
the shaft of an internal combustion engine with the 
engine developing a reaction torque during starting 
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which causes said starting torque to fluctuate, the start- 
ing device comprising: 
a housing; 

a clutch drum rotatably joumalled in said housing 

and defining an axis of rotation; 
means for manually imparting a rotational movement 

to said clutch drum; 
a clutch member fixedly mounted to the engine shaft 

for rotation therewith; 
a carrier rotaUbly mounted in said housing so as to be 

rotatable about said axis; 
elastomer entraining means for connecting said 

clutch dnun to said carrier for transmitting the 

rotational movement of said clutch drum to said 

carrier; 

said clutch drum having a circulariy-shaped receiv- 
ing space formed therein for holding said elastomer 
entraining means; 

said clutch drum having a base wall and a side wall 
extending from said base wall to defme said circu- 
larly-shaped receiving space; 

catch means mounted on said carrier and said catch 
means including a mount on said carrier and two 
pawb pivotally mounted on said mount so as to be 
displaceable in response to said rotational move- 
ment from a rest position into an engaging position 
wherein said two pawls engage and transmit said 
rotational movement to said clutch member; and, 

said elastomer entraining means being elastically de- 
formable to compensate for the fluctuations of said 
starting torque. 

• • • • • 
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ABSTRACT 



A starter that is capable of minimizing fluctuations in the 
pulling force of a starter rope so as to make it possible to 
perform a smooth pulling operation when starting an internal 
combustion engine includes a driving section (A), a driven 
section (B), and a buffering/power-accumulating device (15) 
interposed between the driving section (A) and the driven 
section (B). 

10 Claims, 8 Drawing Sheets 
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STARTER A further object of the present invention is to provide a 

power-accumulation type starter which, in contrast to the 
BACKGROUND OF THE INVENTION conventional recoiling rope type starter, is capable of easily 

TK*. «..c- i ' »• , reliably starting the engine, inrcspective of the duUine 

rnJ^JtT 7 relates to a starter for an internal 5 speed as we U as pulling distLe of the starter rope by mean! 

combustion engme and. m parUcuIar, to a starter wherein of the rope handle, while allowing the starter to be employed 
Huctuations m the force required to pull the starter rope can in the same manner as the conventional recoil starter by 
be minimized, thereby enabling the starter rope to be canceling a power accumulation mechanism if the accumu- 
smoothly pulled and providing excellent performance of the Nation of rotational force is not required, 
starter. Specifically, the present invention relates to a power- m A further object of the present invention is to provide a 
accumulation type starter wherein the rotational force of the power-accumulation type starter that is simple in constnic- 
starter is accumulated by means of a spiral spring for starting tion and light in weight, thereby making it suited for use in 
an mternal combustion engine. a smaU working machine, that can be easily operated to start 

In some conventional manual starters for an internal the engine while a machine equipped with an internal 
conibustion engine, the starting of the internal combustion 15 combustion engine having the starter of the present inven- 
engine is performed through a process wherein the starter tion is carried on an operator's back by locating a rope 
rope is pulled to rotate the rope pulley, and the rotation of the handle and a start reset lever near the operator's hands. In 
rope pulley is directly transmitted to the crank shaft of the addition, if accumulation of rotational force in a spring is not 
engine so as to start the engine. There is also known a starter required to start the engine, the starter of the present 
wherem a decompressor is employed with a view to mini- 20 invention can be used as a recoil type starter having a 
mizing the force for pulling a starter rope handle. mechanism for buffering the load to be imposed thereon 

There is also known, as another type of conventional ^r°^ engine side, 
starter for internal combustion engines, a power- ^i^h a view to attaining the aforementioned objects, there 

accumulation type starter wherein a spiral spring is manually is provided, in accordance with the present invention, a 
wound up so as to accumulate the rotational force, and the 25 starter comprising a driving section, a driven section, and a 
power thus accumulated is then released all at once. Accord- buffering/power-accumulating device interposed between 
mg to the conventional starter, a pulley is rotated by pulling the driving section and the driven section. The buffering/ 
a starter rope by means of the starter rope handle, and the power-accumulating device is enabled, during the driving 
rotational force of the pulley is accumulated in the spiral process of the driving section, to buffer a load from an 
spring, the rotational force being subsequently transmitted to 30 engine side and to accumulate the power supplied by the 
the crank shaft of the internal combustion engine through an driving of the driving section, and the driven section is 
actuating pulley so as to start the engine. arranged to be actuated by the accumulated power. 

The conventional starter constructed as described above With the starter of the present invention having the 
IS, however, accompanied with a problem in that the starter aforementioned structure, since the buffering/power- 
rope handle for pulling the starter rope is required to be 35 accumulating device is interposed between the starter rope 
pulled at a relatively high speed and for a long distance, so constituting the driving section and the crank shaft of the 
that it IS difficult for a person having weak physical strength internal combustion engine constituting the driven section 
to easdy start the engine. Moreover, since the rope handle- aU of the force for puUing the starter rope is not directly 
puUing operation is accompanied with a large fluctuation in related to the starting of the engine, but part of the pulling 
the pulling force due to the load to be imposed by the 40 force of the starter rope is accumulated in the spiral spring 
mternal combustion engine side in accordance with the mechanism in an initial part of the process of recoiling, and 
rotation of the crank shaft, it is difficult to perform a smooth the accumulated pulling force is afterward combined"* with 
pulling operation. Hence, it is difficult for a person having the actual pulling force of the starter rope in a later part of 
weak physical strength to easily start the engine. When a the process of recoiling, thereby presenting a resultant force 
decompressor is employed for the purpose of alleviating the 45 to start the engine. Therefore, even if the force for pulling the 
pulling force, an unburncd air-fuel mixture is allowed to be starter rope is weak, the engine can be reliably started. In 
released to the external atmosphere, thus causing environ- particular, the buffering/power-accuraulating device is 
mental problems. capable of not only functioning to buffer and accumulate the 

On the other hand, a starter having a mechanism 'wherein Polling force of the starter rope but also providing an 
the actuating pulley is arranged to be automatically rotated 50 additional force for starting the engine by releasing the 
as the rotational force is accumulated up to a predetermined POwer accumulated therein. 

degree is accompanied with problems that the structure J" a preferred embodiment of the present invention, the 
thereof becomes complicated, thus making the starter larger driving section comprises a reel, and the driven section 
m size and weight, and hence unsuitable for use in a small comprises an interlocking pulley provided with a transmis- 
workmg machine. 55 sion mechanism through which the interlocking pulley is 

BRIEF SUMMARY OF THE INVENTION driving section. The buffering/power- 

Tu . • • . . accumulating device may be constituted by a spiral serine 

ml^lnT u? r: '° ^bi-^h » spiral spring is inte^4d bSween ! 

ZlT^n, ^ T °bjeci of the present spiral spring boxdispos^ on the driving section side and an 

Z'^Zl^Z ^° '''='"*'*"g P""«y dispo^l °° »b« drivtn section side Z 

matl ble o'ntf"^ " °' f "'""'^ " '° '"P"' ""^^'^ P''^'^'^ '° unidirectionaUy rotate the sp^\ 
ZihJTT ^ f V P"""»g "PW^ion and spring box. In a preferred embodimeni of the present 

hall r h , ""'^ "^"'r'^'^d «ven by a pe^on invention, the input device for unidirectionaUy rotalK 
t mhi oh> . ' ''"''"S "^^ '"Sine. spiral spring box includes a one-way clutch, and the "fans - 

i^S ^eSlent n^Sl'"'""°•" '° P"''"" " '^^^'^ « " centrifugal clutch ^hich is const . 

^mb^^li^^^t l'AZ^T"'''^ ^° '"•^'^ "g^'g^S projections and start-up claws pivotally 

combustion engine and free from environment problems. supported by the interlocking pulley so as to engage with the 



3 



US 6,508,220 Bl 



4 



engaging projections thereby enabUng the rotation of the torque, the engine can be reliably started. Furthermore since 

eeltobetraosm.tted.hroughthesp.ralsptingmechamsm.0 a decompressor for facilitating L starti^ oSn'isTo! 

t^^^^' ^^^l^^ » no envirfn^eLrprobS 

. ..... ^ resulting from the release of the unburaed air-fuel mixture 

Accordmg to the starter constructed as described above 5 since the instantaneous switching mechanism according 

and representmg one embodiment of the present invention. to the present invention is provided with a Sfmeler 

f™i«^H • "Xatwnal force .s once ing mechanism and the reset lever, the construction thereof 

uS for L Sjr„f "° '"^P"^^'" °P^"«°'^ 'hereof can be Sly 

l^^i^Jli^AT^^^^J ^^u^^''''^r^'^-'°'^^''^' '° performed. Further, since the spiral spring power- 

fluctuat ng load due to the workmg strokes of the internal accumulating mechanism and the manual reel are coaxiallv 

m^ha"^£ tSl'*",.-''' ^'°''"k, ''"^ --traction of lS^.tstanta o- sS^ 

r™?ha„T S P"" mechanism can be simpUfied and kept small in size FurSer 

T^^ufl^hi Z' • "'^ power-accumulation type starter can be ,^d « 
be easJy started by even a person who has weak physical 15 ordinary recoil starter without making use ofTe »iS 

strength. Further, smce the crank shaft is rotated through the spring power-accumulating mecS T thk cLe Te 

bfiX'r.r f.' ^^^^<^ spiral spring will function^as a bufferSg memberThereby 

be started always wuh an optimum timing in terms of making it possible to alleviate an incre»ed ^ad resulS 

f™.T A?°"'' ''?"^°T""°^ '^^"''^ impression stroke of trSarSi^S on 

improved. Also, since the spiral spring mechanism is 20 engine. comousiion 

enabled to unidirectionally rotate by making use of the 

one-way clutch, the starter can be reliably operated and also BRIEF DESCRIPTION OF THE SEVERAL 

can be made small in size. VIEWS OF THE DRAWING 

power-accumulating mechanism, a manual reel for accumu- pir o ■ .• /. 

lating a rotational force in the spiral ^ring power- c.r i . " ^'^^ '^ken along the line II— II in 
accumulating mechanism, a reset lever having a stopper for 

stopping the rotation of the output side of the spiral spring * s««tional view taken along the line III— III in 

power-accumulating mechanism to thereby retain the rota- ^ ^' 

tional force accumulated until a predetermined torque is ^'^^S. 4a and 46 are graphs illustrating a relationship 

reached, and a transmitting mechanism for transmitting an between the rope-pulling force and the rope-pulling time in 

accumulated rotational force to a crank shaft of an internal * starter according to the prior art and according to the 

combustion engine when the stopper is released from stop- present invention, respectively; 

pilig the rotation of the output side. 3S piG. 5 is a cross-sectional view of a starter representing 

In a preferred embodiment of the power-accumulation another embodiment of the present invention; 

type starter according to the present invention, the reset lever FIG. 6 is a sectional view taken along the line VI— VI in 

IS movable between a stop position and a free position by FIG. S, representing the stop position of the reset lever- 
Z'^t.ta^ instantaneous switching mechanism, and the ^„ FIG. 7 is a sectional view taken along the line VIl-VII 

rr n™h 'T h'"^ .n>echanism IS provided with a in HG. S, representing the f^ee position^f the rew W 

spring member which is interposed between an anchorine err- o s, . . i • . i , ^ .. ' 

portion and the reset lever n an ancnoring FIG. 8 is a sectional view taken along the line VIII— VIII 

Tn , .,r»f.™j u J r , wherein the case and rope are omitted; and 

In a preferred embodiment of the power-accumulation Pir.<: 0/> .n^ ofc .»k. ,■ • u •„ 

type starter according to the present invemion tte snka^ « ^GS. 'fl and 96 are schematic views each illustra 

spring power-accumulating mechanism is fSd in Si '»s'»nt.neous switchmg mechanism. 

IS constituted by a spiral spring which is interposed between DETAILED DESCRIPTION OF THE 

a spiral spring box disposed on the input side and an INVENTION 

actuating pulley disposed on the output side, that a rope m^v. u a- 

groove for winding a rope is formed on an outer periphery ,„ °^ » "'^'^o^'l-ng 'o the 

of the manual reel, and that the spirar^rinrpS ^^xplamed with reference to FIGS, 

accumulating mechanism and the manial reel are coaxially J^L°int ^"Tl'V 5' f ^" """"i^ '° ""^ 

mounted, and the reset lever is enabled to be manua y t 1 "ankshaft 2 of an internal combustion engine 

moved from the stop position to the free position ^. ^ L^"^' ""^^nal combustion engine. 

•With th* .J:,.^..i .■ . V ' 1® comprises a case 11. which is adapted to be 

invTii th?t rconXS'?f T TT.°^ 'K"'"''"' " °" ^''"^^^» °f combustion engine 

S ? ^ons'^'Cted as descnbed above, the rota- 1. The case 11 is composed of two parts, one of which is a 

orin ZJT f r'""'' -cumulated in the spiral cup-like case member 11« to a central bottom porSn of 

^XTr !^'!^ '^^^ which one end 12a of a fixing shaft 12 is fastened by meaS 

with wh^h the rope handle is puUed is slow and even if:the of a nut 13. The starter 10 has a driving section A a dr^^en 

^tn'smS: fh: c^ank'sSr- -'f °-'.force ao section B. and a spiral spring mecha:;^m 15^^^^^^^^ 

a ate Xre th oZ of hl^^r. Tf l"^'"' ' buffering/power-accumulating device and between a 

sufficLnv hiJh K """""^ 20. constituting the driving secUon A. and an 

neou y r iLeS f ' m stoTno .h?"^ °^ ^0 can be transmitted 

rchanism auhe moln wh P°"'^f-?=,<="'""I^''"g « via the spiral spring mechanism 15 and the interlocking 

acmatinrouiet ZZtu^ w P""'^ to the crankshaft 2 of the internal combustion 

actuating pulley has reached a ptedetermmed value of engine 1. 
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sprmg box 16. wh^e the inner end porlion of the spiral which is fifed to the one end 2^ ottl^^hS^lur 

.nl^ hL^ ^ ^ that when either one of the spiral transmission mechanism 30 are pivoiaUy supported by the 

fo n?h. ,t "'r^'^'Tf* "'"i^' interlocking puUey 35. Each of these sLt-up claws 36 i 

upoL fri I'er automatically ordinarily urged in the inward direction by mea'ns ofTspring 

X.Jr I ° K . u «"g»g'='' ^i'h "gaging proiec 

loe spiral spring box 16 of the spiral spring mechanism 15 Hons 31. However, when the internal combustion eneine 1 

15 IS provided at the center thereof with a cylindrical portion is started, these start-up claws 36 are caused to pivot in the 

16a. A one-way cliitch 19 is interposed between the inner radiaUy outward direction by centrifugal force so as to be 

peripbera wall of the cylindrical portion 16a and the outer disengaged from the engaging projections 31. That is the 

penpberal wall of the fixmg shaft 12, so that the spiral spring start-up claws 36 are constructed to function as a cenlrifueal 

box 16 IS supported by the fixing shaft 12 so as to be rotated clutch. ceniriiugai 

Dui^^lritT/.^.' '^'^^ f }^ '"^'"'"'"g ^ °f 'hese start-up claws 36, although 

SSn 17^ E "'"'"^ ' '=y"°'«rical there is no particular Umitation as long as there is at le^t one 

12 A retlfnS hnh Ti*""'' °° ^'"S shaft start-up 36 claw, four start-up claws 36 are included^ thil 

fL the Xrid 2/nf.h''r'' ^""^^ 12 embodiment in view of suitably dispensing the shock gen! 
f^! Jhf,?!, u ?, 'he fixing shaft 12 so as to support ^ erated at the moment of actuating the startup claws 36 as 

member' U«^L''.hi"'.''?T'' ^"'T'" .'i** ^"P"'"'' "P'"''"" °^ *e starter constructed according to 

sunnor,«H n„ ? ^ ^ '"'"^"^ explained. When the internal combus 
lS h. f • I ' portion 30 tion engine 1 is to be staJied. the rope handle 22 i^ m^S 

.hM rin L^ box 16.pe reel 20 is a rope pulley pulled so as to rotate the rope pulley 20. Tine rotation of the 

nlnul™ "'Ift^ '""^ ^uf °" P"'P'«'^ "'P'' P""*y 20 is transmitfed to the spiral S box 16 

an annular groove 20a so as to enable a rope 21 to be wound through the interlocking claw 25. which is rLa^ntlv 

around it. In the same manner as in the case of the conven- engaged with one of the Engaging protrit47ree FIG 

?rLT.o "'P' ^ """"-g ''P*"' ^P"ng box 16 to be rotated 

«^,r f .K P,T°" "^""^ groove 20a. whUe the synchronously with the rotation of the rope pulley 20 When 

other end of the rope 21 extends out of the cup-like case the puUing force of the rope handle 22 stops tKeoullev 

rlnii r5 '° accumulated power (restoring forJ) o 
a recoil spiral sprmg 23 the outer end of which is attached « the recoil spiral spring 23. As a result the rope 21 is 

c^ntrTl'nortl Jf'rh '1^" '""'^''"'^ '° automatically woutrf up. However, the sJU spring box 16 

20 k llnLd h . "^^ ^ P"^"*^ fr°°> «"a'i"g re^e'^ibly due to the one-way 

f„ h= ,lTnZ . . ™ """u ''^ P'i""'^ the rope 21 and then clutch 19. thereby supplying the spiral spring 18 with a 

m 1 °"8inal position on account of rotational force. Since "he pulhng force of the rope hand e 22 

naSthTr^pen toS f"u '""'"^ °" ""^ '^"-^ '"at it iSctnt to 

rwl 20 automatically wound up onto the supply the spiral spring 18 with a rotaUonal force, the 

M.vi' ,h. II- L . fluctuation of the load can be minimized, thereby reaUzing 

A u ""*"°*""''8 mechanism between the rope reel a smooth puUing operation of the rope 21 

refeScetonOS 1 aft*^' " "'P'"'""'^ ^'"^ The rotational force supplied to the spiral spring 18 is then 

reierence to flOS. land 3. Six engagmg protrusions 24 are 50 transmitted to the actuating pulley 17 via the cylindrical 

SSlSl.ttiZ.T.::''''^^^''''^ ropepulley 20. Apivot portion 17a to which the inner'end of the JiSl spfi 18 i 

rJhi^ t ,r "^^ 7'J'^u''"'°P'P""'''2"'"'"'"g^''"y ™''''°''='' fo'^e supplied to the actuaUng 

?aL« th« n 'P'"' 'P""S " ^hich pulley 17 is then transmitted via the start-up claws 36. which 

faces the rope pulley 20. and an interlocking claw 25 is are engaged with the engaging projections 31 to th^Tntei!^ 

2^2 yaX"Strb:'e?nr "^•P'-^'-'-'^ng « 'ocWng pulley 35 and heUto^'he'cra^shai.1HoJ^^^^^^ 

!nJ!„- f • ^! !^''"''y^°g^g^''^"honeofthe since the load for causing compression of the air-fiie 

S towTd 7h °' ' P'"'"'"^ ^P""e 26 in the internal combustion engine 1 is large aS 

urged toward the external direction. Therefore, when the additionally, since the load is caused to fluctuate dur nc a 

loSalv rotaLdi?t'he ,/ *° °^'^''.g P""«y 35 afforded by the aforementioned rotational 

when the rorouUev 2oT JI^h °" k ' °" l"'"" f- ''"^ "'"P P'«i'i°'' "'"ere the load is 

LjtheiXctcS rr i'n ^jGiri^tcS- Se?" ^'"""^ ''"'^ 

24 .t"b?cau£ tJeTn^^n'i^^^^ P-""^"'""" '°P* 22 is pulled again to rotate the rope 

S;nSo^™^d.>ec lo" " P."!.'*^ 20. the spiral spring 18 is further supplied with an 

_^ n ciocKwu«s direction about the pin 166. thus to run additional rotational force, thereby further increasing the 

torque acting to rotate the actuating pulley 17. Even in this 
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case, due to the presence of the spiral spring 18, the 
fluctuation of force in pulling the rope handle 22 can be 
minimized, thereby smoothing the pulling operation. When 
the magnitude of torque applied to the actuating pulley 17 
becomes larger than the load imposed by the internal com- 
bustion engine 1, the internal combustion engine 1 is caused 
to start rotating by application of the torque of the spiral 
spring 18 to the crank shaft 2. As described above, since the 
rotation of the internal combustion engine I is sUrted from oramary pun 
the state where the piston is stopped in the vicinity of the top lo Slow pulling 
dead center of the suction stroke, the engine 1 can be shifted 
immediately to the combustion/power stroke from the suc- 
tion stroke, which makes it possible to start the internal 
combustion engine 1 with preferred timing and high reli- 
ability. 



tnitial startability 



25 



30 



When the internal combustion engine 1 has started, the 
interlocking pulley 35 is caused to rotate by the driving force 
from the crank shaft 2 side. When the rotational speed of the 
interlocking pulley 35 exceeds a predetermined value, the 
slart-up claws 36 are caused to pivot radially outwardly, due 20 Recoii-puUing 
to the centrifugal force, thereby allowing the start-up claws (rlSg) 
36 to be disengaged from the engaging projections 31. As a 
result, the internal combustion engine 1 is dissociated from 
the starter 10, thereby enabling the internal combustion 
engine 1 to continue the stable rotation thereof. 

According to this embodiment, on the occasion of starting 
the internal combustion engine 1, the value of torque of the 
spiral spring mechanism 15 becomes large at the moment 
when the load of the internal combustion engine 1 is 
increased, so that the internal combustion engine 1 can be 
started with optimum timing and High reliability. 

Comparative experiments have been conducted in which 
the starter according to the above-described embodiment of 
FIGS. 1 to 3 were compared with the conventional starter 35 
(which is arranged such that the rope reel is rotated by 
pulling a starter rope so as to directly transmit the rotation 
of the rope pulley to the crank shaft of an engine on the 
occasion of starting the engine). 

In these exp.erunents, three kinds of a small air-cooled 40 force 
internal combustion engine, each differing in displacement 
(Example 1, Example 2 and Example 3) are employed to 
investigate the force required for pulling a starter rope, the 
restartability, the initial startability, the relationship between 
the number of crankings and the initial rotational speed, and 45 
the relationship between the pulling force and the pulling 
time. 

The results of the experiments on the starter according to 
the embodiment and the conventional starter are shown in 
Tables 1 to 3 and in FIGS. 4(a) and 4(6). 5° 





8 






TABLE 1-continued 




ri95-102N) (122~107N) 
40' C. 2 times 1 time 
(n4,86.1N) (106N) 


Number of crankings/ 
Initial rotational speed 


Prior art 


Present invention 


Ordinary pulling 
Slow pulling 
Quick pulling 


7 iimes/666r/min 
6 times/600r/min 
10 times/792r/inin 


13 tinics/780r/min 
8 tiines/612r/min 


TABLE 2 


Ex. 2 Displacement 21.2 mL (compression pressure cold 0.87 MPa^i 




Prior art 


Present 
invention 



Max 
Min 

X(n - 10) 
Restartability 
(complete explosion) 
29* C. 



112N 
72.2N 
91 .7N 

8/11 times 
3 times 
(109-102N) 



51.7N 
43.0N 
47.4N 

10/10 times 
2 times 
(62.4, 52.4N) 



Number of crankings/ 
Initial rotational speed 


Prior art 


Present invention 


Ordinary pulling 
Slow pulling 
Quick pulling 


6 times/1 272 r/min 
5 times/87ar/min 

7 times/1 3S0r/min 


4 timcs/1536r/min 
2 limcs/923r/min 
6 times/ 1687r/min 


TABLE 3 


Ex. 3 Displacement 25.4 mL (compression pressure 


cold 0.91^.93 MPa) 




Prior art 


Present 
invention 


Recotl'pulling Max 
force Min 
(Firing) X(n - 10) 


195N 
'69.9N 
98.5N 


64.3N 
60.8N 
62.4N 



Initial startability 



Restartability 
(complete explosion) 
29* C. 



7/10 times 
7 times 



10/10 times 
1 time 



(143-.90.4N) (60.8N) 



Number of crankings/ 
Initial rotational speed 


Prior art 


Present invention 


Ordinary pulling 
Slow pulling 
Quick pulling 


6 times/1302r/min 
4 times/936i/min 
10 times/1440r/min 


7 times/1 740r/min 
5 times/1 500r/min 
11 times/1 980r/min 



TABLE 1 



Ex. 1 Displacement 39.7 mL (compression pressure cold 1.41 MPa) 
Recoil-pulling force 
Non Firing 

Hring 

Initial startability 





Prior art 


Present invention 


Max 


166N 


94.3N 


Min 


86.7N 


86.3N 


5C(n « 10) 


117N 


90.0N 


Max 


14SN 


lOlN 


Min 


169N 


80.7N 


X(n = 10) 


159N 


91.5N 


Restartability 


10/10 times 


10/10 times 


(complete 






explosion) 
25- C 






2 times 


2 times 




(194, 196N) 


(109, 88.8N) 


5'C 


9 times 


9 times 



As Tables 1 to 3 and FIGS. 4{a) and (b) show, the starter 
according to the embodiment was found as requiring a lesser 
puUing force on the starter rope as compared with that of the 

55 conventional starter in all cases of Non-Firing and Firing in 
all three examples. More specifically, the force pulling the 
starter rope of the starter according to this embodiment 
could be reduced as compared with the conventional starter 
by 30 to 40% on average, or could be reduced to V* of the 

60 conventional starter in an extreme case. However, with 
regard to the restartability and initial startability of the 
engine by the starter according to this embodiment, they are 
comparable to those of the conventional starter. With respect 
lo the feeling of recoiling, there was no feeling of a jolt; i.e., 

65 the recoiling could be performed smoothly. 

As compared with the conventional starter, the starter 
according to this embodiment was found to exhibit generally 
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some increase ui the number of crankings of the internal The power accumulation type starter 10' of FIGS 5 to 9 i<: 

combustion engine relative to a single recoiling by means of disposed close to one enr2a of the cran^hafi 2 of an 

strte "l^neTn^Lr^n""' P""-8.'^"'i '"e internal combustion engine 1. such L . smaU irlooled 

starter rope (normal pulhng speed, slow puUing speed and internal combustinn ..n^ry- 1 no—r — um-l-'on i™, 

quick puUmg speed), but aUo showed an increase in the c starter 10' comprkes"T cas'e 'll whlchT J^^^tf ,!^ 

mitial rotational speed of the internal combustion engine. ' mounted onre'sM oT he LrrnaU^^^ 

3 s^eed of Th '"I,"!"' TT "^'7 '^^ "^^ " ^ --P-«i °f membe", S of Xh 

mternal combustion engine became 1740 r/min with seven of a nut 13 ^ ^ 

crankings, suggesting a great effect by the inertia of the '° n,..„- i • u • 

spring-attached pulley disposed in the starter . » °! ^P. . ^P'^^S mechanism 15 composes a spiral spring 

In particular, as seen from the graphs shown FIGS 4(a) r ""*fP°^ ".^P^"' ''P^ng 1* 

and 4(6). it was found from the comparison between the ^'^S P-Uey 17. The spiral spring box 16 and the 

starter according to the embodiment and the conventional »<='"ating pulley 17 are arranged coaxially with each other 

starter that while it is required for the conventional starter in """able telaUve to each other. Though not shown in 

starting the internal combustion engine to pull the starter . 'I*®* FIGS., the outer end portion of the spiral 

rope at a high speed and with a strong pull, it is possible in ^P"pS 's attached in a well-known manner to the spiral 

the case of the starter according to the embodiment to box 16, while the inner end portion of the spiral 

reliably start the internal combustion engine by pulling the spn^g 1* is attached also in a well-known manner to the 
starter rope at a slow speed and with a weak pull. 20 actuating pulley 17, so that when the spiral spring box 16 

It >yas confirmed from the results of the aforementioned actuating pulley 17 are rotated relative to each other, 

experiments that the starter of the embodiment is advanta- rotational force thereof is accumulated in the spiral 

geous in the following respects over the conventional starter. spnng 18. 

With the conventional recoil starter, since the rotational The spiral spring box 16 of the spiral spring mechanism 
speed of the magneto rotor is required to be increased up to 25 15 is provided at the center thereof with a cylindrical portion 

not less than a predetermined value which makes it possible 16n, and a one-way clutch 19 is interposed between the inner 

f sufficient electromotive force to ignite the peripheral wall of the cylindrical portion 16a and the outer 

l^Tti^^^lZlfJ" required to be pulled faster than a peripheral wall of the fixing shaft 12, so that the spiral spring 

sCrSt=?tf1,l d?/^'..rT'''''- " ^"PP°"^^ "y 'he fixingshaft 12 so as to be roS 
rSuSTTe ^tlath^^ ^r'^'"fi"^'''''''"'^'°P* ^ ""idirectionally about the fixing shaft 12. The actuating 

L.^H^„ K !, . P""'"? "'^ '°P^ P""«y 17 is provided at the center thereof with a cylindrical 

r^,r„, TT"^ '" ^'l" !.° ' predetermined portion 17a which is rotatably received on the fixinf shS 

rotational speed whereas if the diameter for winding the 12. and a retaining bolt 14 is screwed into the fixina shaft 12 

L iZ.o\T ""h' "k"'"^ '"^ f '°P' ""'^ of the fixing shaft 12 ^to enibk 

r^tZ^sted brl'"° K°°'''''"'P''''*u.™'"*'' "'="''"'"6 P"»'y " '° ^ «'"«"y and rotatably 

IthX ? .1 ' ?'»'«"r« being incompatible with supported by the fixing shaft 12. ^ 

each other. In the case of the starter of the embodiment, even The reel 2ft i. in.tr^^..^ u , .u 

if the speed for pulling the starter rope is slow, it is poUible memher il » .'*.,""'?°f«'' between the cup-like case 

to obtain a rotational speed (a rotational speed whTcKes f fl" 'he spira spring box 16 and is rotatably 

it possible to generate' a sUciem SmoUve lo^cf to ^ ""-"T ^''^''^^ "^-l*"""^'" P**"'"" 

ignite the engine) which is equal to or SeT than the .^.^^ °f *e spird spnng box. 16. TTie reel. 20 is a rope pulley 

rotational speed of the magneto rotor which can be eener • u """"p """"" ^ P™^''^"* °" ""^ 

ated by the ordinary pullinfspeen the sUrterrooe o^^^^^^^^^ ^""^7^ hereof with an annular groove 20a so as to enable 

conventional starter ^ i° 'be same manner as in 

i:„ni,.r ,„;.i, .k .. , .. 'be case of the conventional recoihng rope type starter one 
Furthe.^ with the conventional recoil starter, since the 45 end of the rope 21 is fastened to a bottom portfon onh! 

crank shaft magneto rotor) is arranged to be directly rotated groove 20a. whUe the other end of herpr21 S out of 

by pullmg the starter rope, the startability of the engine is The cup-lik; case member Ha and isTtenedtfa rone 

greatly influenced by the pulling speed of the starter rope. handle 22. Between the rope ree 20 andTe cJp-Hke case 

r n^ol' . K 'Tl°^- "'^ niember 11a. there is interposed a reco 1 sp ra spring 23 he 

delSTn^;^ ntT"" (^"^ri°S/P°>^"-ac=««°ulating jo outer end of which is attached to the rope reel 20 and he 

shT he ZT^ between the starter rope and the crank inner end of which is attached to a cemral portion of the 

e^aL ^o tt ,,alr„ -'"t '^'^^"y ""P-'"'* ^he rope reel 20 is manually 

See o Ve sta e r^^^^^^^ °' "'^P"'""e rotated, and then allowed to return to the original portion' 

mulated puUing force is afleilardcomCed Zh the acmal 90 > . '""hanism between the rope ree! 

pullingforceofthestarterropeintheuSr tagTofre^^^^^^^^^^ feference FK)? IS " ^"P'l'-^r''' 

thereby presenting a resultant force to start the enrint' fo ' eH ?h u tT^'"^ Pro'^stons 24 are 

Therefore, even if the force for puUing the starter rofe is ^^^/fl^^'he inner periphery of the rope pulley 20. A pivot 

weak and slow, the engine can be ?elSy star r?he s^^^^^^ T u'^'^f '°P' P""'^ ^ 

spring mechanism (bulering/powe - ccuC^t J^^^^ " fll'^'t '° ^'".^ ^1°^ '^f ^P'?! ^Pri^g box 16 which 

capable of not only functioning to buffer a^dacSuTatT he , f k, ^""^ ^u' '"'^ "««loclcing claw 25 is 

pulling force of Ihe starter fope buTako pTsTn Jna t H wis' ^"PP".!'''^ °" P'vot p n 166. The interlocking 

additional force for starting the engine by relea^S ,he T ,?u ''""^ "^Z^*" T"'' ""^ 

power accumulated therein ^ ^ protriusions 24 by means of a pushing spring 26 urged in the 

HGS S 10 9 ^hnu, , now- . .• " "aia'ly outward direction. Therefore, when the rope pulley 

accoriL to secon? IbcS^ml^^^^^^^^^ ^ '""'"^ """^ « (""e clockwise directfon in 

accordmg to second embodiment of the present invention. FIG. 8), the spiral spring box 16 is also interlockingly 
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rotated m the same direction R, On the other hand, when the reset lever 39, the compression coil spring 43 is caused to 

rope puUcy 20 is rotated in the opposite direction L (the shorten slightly, thereby permitting the reset lever 39 to pass 

counter-clockwise direction in FIG. 8), the interlocking claw through the intermediate range and hence to instantaneously 

25 pivots in the counter-clockwise direction about the pin so move to the stop position S or the free position F. Iht lower 
as to run idly. 5 end portion 39a of the reset lever 39 protrudes from the case 

The actuating pulley 17 is provided at the central portion thereby allowing the reset lever 39 to be manipulated by 

thereof with a pair of engaging projections 31 constituting^ ^^"^^^ portion 39fl in switching it to the stop 

one of the members of a transmission mechanism 30 dis'^ Position S or the free position F. The force of the comprcs- 

posed to face the crank shaft 2 of the internal combustion ^"Jl^ ^P""^ adjusted by suitably rotating the 
engine 1. The pair of engaging projections 31 are joined to lO {"f 

each other via an annular wall portion 32. On one side of the . ° *f^®^ ^? inoved to the stop position S, 

internal combustion engine 1 is disposed the interlocking ^^"^? ^® compression coil spring 43 acts on the anchoring 

puUey 35 which is fixed to the one end 2a of crankshaft 2. Portion 42,and the engaging portion 46 of the reset lever 39, 

Four start-up claws 36 constituting the other member of the stopper 38 is subjected, as a component force of the 
transmission mechanism 30 are pivotaUy supported by the 15 compression coil spring 43, to a pushing force CI (see FIG. 

interlocking pulley 35, Each of these start-up claws 36 is ^^^^^ direction toward the actuating pulley 17. Due to the 

ordinarily urged in the radially inward direction by means of Pushing force fl, the actuating pulley 17 is prevented from 

a spring (not shown) and hence is engaged with the engaging ^^^"^ rotated in spite of the accumulated power in the spiral 

projections 31. However, when the internal combustion ^P^'^g Therefore, when the rotational force f2 of the 
engine 1 is started, the start-up claws 36 are caused to pivot ^ actuating pulley 17 is increased, due to an increasing accu- 

in the radially outward direction by the centrifugal force so n^^lation of force in the spiral spring 18 by the repetition of 

as to be disengaged from the engaging projections 31 pulling the starter rope 21, over the pushing force fl of the 

As for the number of these starl-up claws 36, there is no '"^"^ -^^^.^^ K ^'"^""^ gradually pivot 

particular limitation as long as there'L at least ^ne start-up '^Tfu ""^^T ^'^'f 'u' ''''' ^'"'^^^ 

claw. The four start-up claws 36 in this embodiment are ^'T' ^^^f ""^^^ aforementioned inter- 

provided with a view to suitably dispersing the shock ^^^f^^^^^^^^^ 

generated at the moment of actuat^g the start up claws 36 T , TlT ^' '^"'^^^ ^^ om^Uclly releasing 

as well as ensuring the actuation of Ihe start-up claws 36. stopper 38 and at the same time allowing the actuating 

rr. I11-T- .... . P^^^^y ^°tate at a speed which corresponds to the 
the^oV^l^'SrS^^^^^^^ 30 -^itude Of accu.ula.on of fo«e in the spiral spring 18. 

engaged w.h a stopper 38 for keeping the rota.ioLl force sU^c Sop^ LT^^' ^^^^^^^^^ 

j3?.r.L;etn';"frat ""^r ^'"^ '^t f 

ctr.r,r.^r iQ Jt^^u^A * .1 in " . , . • ' , " ^ that whcu an operator carries on his back a small 

stopper Jo IS attached to a reset lever 39 which is nvntalv !• i.* . ... . ^^-^n. » aiwan 

secured to the case 11 vTrl ^f*ht 35 workmg machine provided with the internal combustion 

face 3,7b The enoicrina f=.r. ic a , T 1 operator to easily mampulale the rope handle 22 and to 

1 1 . ^8>ng face 37« is arranged to be engaged surt the engine 1 with only one hand, 

with the stopper 38 so as to prevent the actuating oullev 17 m . .u .• / ? 

from rotating. oiuiB puucy i / ^ ^^^^^ operation of the power-accumulation type 

Th. »c> u,,., M i. II J . J Starter 10' constructed according to the second embodiment 

Hie leset lever 39 rs. pivotaUy secured to the case 11 and will be explained. When the internal combustion engine 1 is 

permitted to move between the stop position S and the free u> be started, the rope handle 22 is manually pulled so as to 

position F by means of an over dead center type instanta- rotate the rope pulley 20. The rotation of the rope pulley 20 

neous switching mechanism 40. The instantaneous switch. 45 is transmitted to the spiral spring box 16 through the 

ing mechanism 40 js constituted by a compression coil interlocking claw 25 which is resiliently engaged with one 

spring 43 which is mterposed between an anchormg porUon of the engaging protrusions 24, thereby allowing the spiral 

42 of an anchoring member 41 which extends from the spring box 16 to be rotated synchronously with the rotation 
cup-hke case member 11« and the reset lever 39. of the rope puUey 20. When the pulling force of the rope 
Specifically the anchormg member 41 is provided with a 50 handle 22 is released, the rope pulley 20 is allowed to 
chamfered hole or a concave hole functioning as the anchor- reversibly rotate and return to the original position due to the 
ing portion 42 An adjuster pin 45 screw-engaged with a accumulated power (restoring force) of the recoil spiral 

haft member 44 which « fixed to the reset lever 39. and an spring 23. However, the spiral spring box 16 is prevented 

upper portion of the adjuster p.n 45 is constituted by an from rotating reversibly due to the one-way clutch 19, 

n?™,v!r." R r 11 ' « "^"^^y permitting the spiral spring 18 to store a rotational 

or a concave face. Between the anchoring portion 42 and the force 

engaging portion 46. there is disposed the compression coil this case, even if the speed of pulling the rope handle 
sTlc?hl^' ""'?. ''f -K'^T 7 u'"""^ 22isslow.orevenifthepumngdistaSceiK,.7rota^^^^^^^^ 

CO I sprt 43 ITown in 0 ,h ' """^^TZ corresponding to such a degr« of puUing is stored 

coi sprmg 43. As shown m RG. 9, the anchonng portion 42 «, the spiral spring mechanism IS. so that if the pulUng 

III '"ff '"nt'" " ^°'''"i°f '"""^ " distance is relatively short, it is ^im^ly required to S 

^pra^rrg^f^Te^e^rr^^^ 

* 21 SO as to accumulate the rotational force until a predcter- 

Accordingly, when the reset lever 39 is located at the stop mined value of torque is reached. When the rotational force 

position S or the free position F. the compression coil spring 65 accumulated as a result of the repetition of pulls of the rope 

43 IS caused to lengthen sUghlly. whereas when the reset handle 22 reaches a predetermined value of torque, the 
lever 39 is located at the center of the pivotable range of the pushing force Q pushing the stopper 38 by the ratchet tooth 
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37 of the actuating pulley 17 is increased so as to cause the recoil starter, the load from the internal combustion engine 

reset lever 39 to be graduaUy pivoted in the counter- side is rendered to be directly received by the rope handle, 

clockwise direction. As a result, the compression coQ spring As a result, the load is directly transmitted to the operator's 

Ml*^""!?"^" u- r . . hand. Whereas. When the pulling force of the rope handle 22 
1 « fbe pushing force £2 is further increased, the reset s is transmitted via the spiral spring 18 to the actuating puUey 

i^^rlfilf ^l/'r^n ' '^o'''" T° "^u "-^"^"^ " transmitted via the transmitting mechanism 30 

Ce extended ove X nrhoril^t^r'l^o^ d,"^^ ^""T * '° '"^ ^'"locking pulley 35 as described above, the load 

une exienacd over me ancnonng portion 42, the reset lever Fr«r« tu» ;,»»-,««t «J^u »• j i_ n • . j 

39 is instantaneously switched to the free position F due to hv ^I^L""',?, ^ combustioa en^ne side can be alleviated 

the pushing force of the compression ^coil spring 4? ^ZT^ f . '^'7 -^^ 't" f^'f 
whereby the compression coil spring 43 is caused to ^° spring 18 ftmciions also as a buffermg device to the load, 

lengthen slightly from the compressed state thereof. As . ^^^^ foregoing embodiments of the present inven- 

explained above, by means of the instantaneous switching explained, it will be understood that the 

mechanism 40, the reset lever 39 is automatically and construction of the device can be varied without departing 

instantaneously switched to the free position F from the stop ^^^^ ^P^"^ ^^°P® °f invention, 

position S. For example, although a spiral spring mechanism is 

When the reset lever 39 is switched to the free position F, employed as a buffering/power-accumulating device in the 

the rotational force accumulated in the spiral spring mecha- above first embodiment, the bufifering/power-accumulating 

nism 15 is released all at once, thereby causing the inter- device is not confined to such a spiral spring mechanism, but 

locking pulley 35 to be rotated by means of the four start-up ^® device as long as it is capable of 

claws 36, which are engaged with the engaging projections buffering and storing part of the driving side force in a first 

31. As a result, the crank shaft 2 is rotated with a large P^rt of recoiling and at the same time, capable of outputting 

torque, thereby making it possible to easily start the internal ^^}^^ driven side the stored power in the latter part together 

combustion engine 1. When the internal combustion engine ^^'^ pulling force of the driving side to be supplied in the 

1 is started, the four start-up claws 36 are caused to pivot in ^^^^^^ P^^- 

the radially outward direction by the centrifugal force so as Further, although a spiral spring box securing the outer 

to be disengaged from the engaging projections 31, thereby periphery of the spiral spring is manually rotated so as to 

allowing the internal combustion engine 1 to continuously rotate the crank shaft by means of an actuating pulley 

rotate with the actuating pulley 17 being dissociated from securing the inner periphery of the spiral spring in the above 

the interlocking pulley 35. Since the rotational force which first embodiment, the mechanism may be reversed, i.e., a 

has been retained at a predetermined value of torque can be pulley securing the inner periphery of the spiral spring is 

transmitted all at once to the interlocking pulley 35 from the manually rotated, and the crank shaft is rotated by means of 

actuating pulley 17, the internal combustion engine 1 can be ^ spiral spring box securing the outer periphery of the spiral 

easily and reliably started. spring. 

When the reset lever 39 is manually switched to the free 35 Further, although a one-way clutch is exemplified as a 

position F, the reset lever 39 is enabled to be instantaneously device for effecting the unidirectional rotation, other means 

switched from the stop position S to the free position F by such as a ratchet mechanism may be employed. Although a 

means of the instantaneous switching mechanism 40. When recoil type rope pulley which can be rotated by pulling a 

the rope handle 22 is pulled under this condition, the rotation rope is exemplified as a manual reel, it may be constructed 
of the rope pulley 20 is transmitted via the interlocking claw 40 ^° manually rotate a reel by making use of a crank, etc. 

25 to the spiral spring box 16 to thereby wind up the spiral Further, the transmission mechanism may be constructed to 

spring 18, while the spiral spring box 16 is prevented from utilize a ratchet mechanism. 

being reversibly rotated by means of the one-way clutch 19. In the second embodiment, although a compression coil 

Although the rotational force by the power accumulated in spring is exemplified as a spring member for the instanta- 

thc spiral spring 18 is presented to the actuating pulley 17 to 45 neous switching mechanism, a tension spring may be 

which the inner end of the spiral spring 18 is attached, since employed so as to enable the reset lever to instantaneously 

the start-up claws 36 of the interlocking pulley 35 are pass through the intermediate point. Although a recoil type 

engaged with the engaging projections 31 of the actuating rope pulley is exemplified as a manual reel in the second 

pulley 17, the interlocking pulley 35 is prevented from embodiment, it may be constructed to manually rotate a reel 

rotating at the position where the load is large at the 50 by making use of a crank, etc. 

compression stroke of the internal combustion engine 1, As explained above, it is possible according to the present 

thereby rendering the starter 10' in a power-accumulating invention to minimize fluctuations in the pulling force of a 

starter rope handle so as to make it possible to perform a 

When the rope handle 22 is further pulled, the rotation of smooth pulling operation. Therefore, it is now possible, even 

the rope pulley 20 is transmitted likewise via the interlock- 55 for a person having weak physical strength, to easily start the 

mg claw 25 to the spiral spring box 16 to thereby wind up engine. Further, since an internal combustion engine can be 

the spiral spring 18. As a result, the amount of accumulated started always with an optimum timing, the startabUity of the 

rotational power in the spiral spring 18 becomes larger engine can be improved. 

gradually, and when the value of torque exceeds the load It is possible, according to the power-accumulation type 

bemg imposed by the engme 1, the rotational force of the 50 starter of the present invention, to instantaneously release an 

spiral spring IS is transmitted, via the engaging projections accumulated power by means of a reset lever, and hence to 

31 of the transmission mechanism 30 and the start-up claws transmit all at once the rotational force accumulated in the 

36. to the interlocking pulley 35, thereby enabling the crank spiral spring accumulation mechanism to the crank shaft, 

shaft 2 to rotate and hence enablmg the interna! combustion thereby enabling the engine to be reliably started. 

*^"fiTu u ' Additionally, the starter can be simplified in construction, 

When the mternal combustion engine is started directly by made small in size, and lightened in weight. In a case where 

means of the starter rope as in the case of the conventional the accumulation of power is not necessitated, the starter can 
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be employed in such a manner that the reset lever is shifted 2. A starter according to claim 1, wherein said one end 
to the free position in advance and then the rope handle is portion of the spiral spring is the radially outer end portion 
pulled, thereby buffering a load from the internal combus- and said other end portion is the radially inner end portion, 
tion engine side. Furthermore; since a decompressor is not A starter according to claim 1, further comprising: 
required to be employed in the present invention, the cnvi- s a reset mechanism having a first slate of operation, in 
ronmental problem associated with use of a decompressor which the mechanism prevents rotation of the inter- 
can be avoided. locking pulley in the starting direction, and a second 
What is claimed is: state of operation, in which the reset mechanism does 
1. A power accumulation-type starter for an internal prevent said rotation of the interlocking pulley; and 
combustion engine having a crankshaft rotatablc about a first lO >^^set mechanism is selectively switchable from said 
axis, comprising: first state of operation to said second state of operation, 
an interlocking pulley drivably coupled to the crankshaft 4 A starter according to claim 3, wherein the reset 
for rotating the crankshaft in a starting direction about ""^^^^^f."^ automaUcally switches from the first state of 
the first axis- operation to the second state of operation in response to the 
, 11 . . L, . , ,< spring force stored in the spiral spring reaching a level at 
an ac uatmg pulley drivably coupled to the interlocking least as high as that required to overcome the rotational 
pulley for rotatmg the interlocking pulley in the starting resistance of the internal combustion engine, 
direction about a second axis; 5. A starter according to claim 4, wherein the level of 
a centrifugal clutch operatively interposed between the spring force at which the reset mechanism automatically 
actuating pulley and the interlocking pulley for disen- switches from the first to the second state of operation is in 
gaging the driving coupling therebetween upon start-up excess of the level required to overcome the rotational 
of the internal combustion engine- resistance of the internal combustion engine, 
a spiral spring box rotatable about the second axis- 6. A starter according to claim 3 wherein the reset 
, . ^ . ^ secona axis, mechanism comprises a reset lever that is movable between 
a spiral spring encircling the second axis and connected at stop and free positions, movement of the lever into the stop 
one end portion to the spiral spring box and at the other 25 position causinjg the reset mechanism to be placed in the first 
end portion to the actuating pulley; state of operation and movement of the lever into the free 
a unidirectional clutch interposed between the spiral position causing the reset mechanism to be placed in the 
spring box and the second axis for permitting rotation second state of operation. 

of the spiral spring box, and thereby winding of the ^' ^® starter of claim 6, wherein the reset lever is 

spiral spring to accumulate energy therein at least 30 movable from said stop position to said free position by an 

sufficient to overcome the rotational resistance exerted instantaneous switching mechanism, 

by the internal combustion engine on the crank shaft, in ^' ^ ^Tu' to claim 7, wherein the instanta- 

one rotational direction about the second axis but "^^^^ ^wi^^^^^^^ 

reverse rotational direction about the second axis; and 35 ^.^^.ny ^^^^^^^ ^^^^ ^^^^.^^ ^^^^ 

a manually-actuated recoil pulley drivably coupled position. 

directly,to the spiral spring box for unidirectionally 10. A starter according to claim 1, wherein: 

rotating the spiral spring box in said one rotational the recoil puUey is coaxially mounted with the spiral 

direction to cause the spiral spring to be wound about spring box for rotation about the second axis; and 

the second axis; ^° -i n ■ i j • 

the recoil pulley includes a rope-wmdmg groove on its 

whereby manual actuation of the recoil puUey for one or outer periphery for receipt of a manually-operated 
more times causes energy at least suflBcient to over- starter rope wound thereon, 
come the rotational resistance of the internal combus- 
tion engine to be stored in the spiral spring. >k 4> .k « 41 
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(57) ABSTRACT 

A recoil starter includes a rotary driving member that is 
adapted to he rotated by pulling a recoil rope and an 
inierlocking roiary member thai is adapted to be rotated 
independently of the rotary driving member. A buffering 
spring is coupled between the roiary driving member and the 
interlocking rotary member. The buffering spring, which 
may be a torsion coil spring or a spiral spring, applies a 
rotational bias between the roiary driving member and the 
interlocking rotary member and is adapted to transmit the 
rotation of the rotary driving member to the interlocking 
rotar>' member. 

10 Claims, 3 Drawing Sheets 
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RECOIL STARTER The rotary driving member is, preferably, a rope reel 

which is adapted to have the recoil rope wound thereon. The 

BACKGROUND OF THE INVENTION "'^y /"^Y^" annular cavity, in which case the 

^ buffermg member is disposed inside the annular cavity of the 

The prescol invention relates to a recoil starter for an 5 rope reel, 

internal combuMion engine and. in particular, to a recoil In preferred cmhodimcnLs. the interlocking rotary mem- 

starter that aUows fluctuauons in the puUiog force of a recoil ber is a power transmission puUey to which the rotation of 

rope to be reduced. the rotary driving member is transmitted through the buflf- 

The recoil starters conventionally used for small internal eriug member. The recoil starter furilier includes a centrifu- 

combustion engines usually have a rope reel that is rotated gal ratchet mechanism coupled to the power transmission 

by pulling a recoil rope that is wound onto the rope reel and pulley and adapted to be coupled to a crankshaft of an 

tilled with a handle. The resulting rotation of the rope reel is internal combustion engine for transmitting the rotation of 

transmitted by, for example, a centrifugal ratchet the power transmission pulley to the crankshaft of the 

mechanism, to the crankshaft of the internal combustion internal combustion engine. 

engine, thereby "start-up" ihc internal combustion engine. In preferred embodiments of the recoil starter of the 

In the case of an internal combustion engine which is present invention as constructed above, when the recoil ropc 

provided with such a recoil starter, a decompressor is (recoil hdndle) is pulled, the rope reel of the rotary driving 

trcqucntly attached to the internal combustion engine in member is caused to rotate, and the rotation of the rotary 

order lo minimize the puUing force (rope pulling force) of driving member is transmitted via the bufifcring member to 

the recoil rope that is required for sUrting the internal the power transmission puUey of the interlocking rotary 

combustion cngmc. member. The rotation of the power traasmission pulley is 

It is required, in the case of the conventional recoil starter ^^en transmitted via the centrifugal ratchet mechanism to the 

described above, to strongly and quickly pull the recoil rope crankshaft of the internal combustion engine, thereby start- 
in order to start up the internal combustion engine. ^ ^& internal combustion engine through the rotation of 

Furthermore, although it is possible to rotate the crankshaft crankshaft. 

by pulling the recoil rope, it has been impo.-vsible to obtain Since the buffering member is elastically compressed in 

a smooth rope-pulhng operation due to large fluctuations of the rotational direction of the rope reel when the recoil rope 

the load imposed on the recoil rope by the engine, i.e., the is puUed, the buffering member functions not only as a 
fluctuations origmatmg from the compression stroke or 3^ power transmitting member for transmitting the rotation of 

sliding resistance of the piston relative to the rotation of the the rope reel to the power transmission pulley but also as a 

crarikshaft, thereby making it diflSailt for a person having a power reservoir and a cushion or a shock absorber, thereby 

weak physical strength to start the internal combustion making it possible to minimize the fluauaiions of the rope 

^"8^"^* pulling force as much as possible. 

When a decompressor is attached to the internal combus- 35 Thcrcfon:. it is now possible with the recoil starter of the 

Uon engine, U is possible to reduce the rope pulling force present invention to attain a smoother rope-puUing operation 

requu-cd for actuating the internal combustion engine. as compared with the conventional recoU starter, thereby 

However, the provision of a decompressor leads not only to making it possible to easily actuate the internal combustion 

an mcreased complication of the structure of the device, and engine, even for a person having a weak phvsical strength 

hence to an increase in manulacturine cost but also tn the. c .u • l .. ' 

r*lea«ofunburnedair.fuelm«,u«in»^iatm«J^eand o:^uZ2Z^HrlT\T" ''T^ '° 

coolamiaation of the environment. f."^"' ^"^^ """"""'d s.mply disposing a 

busering member such as a torsion coil spnng in a cavity of 

BRIEF SUMMARY OF THE I^fVENT10N ""P' * conventional recoil .Marter, the increases in 

Tlie present invention has been made to overcome the ,c mll"^ n '".1 « „™ h"'""^""'"""? T 

aforementioned problems. It is. in particular, an object of the ' '"'^ "^'^ P'"^"*' " 
present invention lo provide a recoil starter that permits 

fluctuations of the rope pulling force to be reduced, thereby BRIEF DESCRIPTION OF THE DRAWINGS 
making it possible lo perform a smooth rope -pulling opera- 
tion and also lo easily actuate the internal combuiilion ^ ^ cross-sectional view illustrating one embodi- 
engine, even by a person having a weak physical strength, starter according to the present invention; 

With a view to attaining the aforementioned object, there ^ ^ cross-sectioual view taken along the line II — II 

is provided, in accordance with the present invention, a in FIG. 1; and 

rcc-oil starter having a rotary driving member that is adapted FIG. 3 is a cross-sectional view taken along the line 

to be rotated by pulling a recoil rope and an interlocking 55 HI— III in FIG. 1. 
rotary member that is adapted lo be rotated indcpcndcotlv of 

the rotary driving member. A buffering spring is coupled DETAILED DESCRIPTION OF THE 

between the rotary driving member and the interlocking INVENTION 

^p'^^^^'-'^^^^^^^^^ The recoil starter 10 shown in FIG. 1 is adapted to be 

be weei T ?^ 'J" Z"*''''"?' ^' ^^^^^ ^'^^^ 2. of the crankshaft 2 of 

ro^^ Imb/r «nH ^ ulterlockmg an internal combustion engine 1, such as a smaU air-cooled 

rota^dri^n™^^^^^ rotation of the two-.strokc ga.soline engine, and comprise^s a ca^se 11 of 

rotar> dnving member to the interlocking rotary member. iwo-piece strucmre, which is cylindrical as a whole in 

n a preferred embodiment of the recoil starter according configuration so as to enable it to be attached to one side of 

lo the present mvenlion, the rotary driving member and the 65 the internal curabuslion engine 1. A rotary driving member 

mlerlocking rotary member are disposed on a common 20, which is adapted 10 be rotated by pulling a recoil rope 25 

rotational axis. tacnas of a handle 22, is disposed inside the outer case 
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11a of the case 11 which is located remote from the interna! The rotation of the power transmission pulley 31 is then 

combusiion engine 1. An interlocking rotary member 30, transmitted via the centrifugal ratchet mechanism 40 (the 

which is adapted to be rotated independently of the rotary power iransmitting prolrusions 41 and the starling claws 45) 

driving member 20, is disposed inside an iimer case 116. to the crankshaft 2 of the internal combustion engine 1, 

More specifically, a supponing axle 12 projects disiaUy 5 thereby starting up the internal combustion engiue 1 through 

toward the inner case Uh fr«m the central portion of the ®^ crankshaft 2. 

outer case 11a. A rope reel 21 having the recoil rope 25 ^^^^^ iorswn coil spring 15 is clastically cnmprcwcd 

wound around it is rotatably fitted on a proximal portion of ^^"^ rotational direction of the rope reel 21 (in the direction 

the supporting axle 12. A power transmittina pulley 31 is ^^^.\ "^'^V^ /^^^ '""^^^^ P"^^^°S 

rotatably fitted on a distal portion of the supporting axle 12 in '^^^^ '°P' ^5, the torsion coil spring 15 hinciions not 

forrotationindcpendentlyoftherotationoftheroperceI21. """^V '/r'" '"'^^^^^^S ""^"^^^ ^r transmitting the 

fu;zro^arr2^^ ^^'^'-^^ ^-"^ ^^^^ 3tr att^:^^^^^^ sroT^ffi 

PP f absorber, thereby making it possible to minimize, as much 

The axis of the supporting axle 12 as well as the rotational as passible, the finctiiatioas in pulUng force of the recoil 

axes of the rope reel 21 and the power transmitting pulley 31 rope 25. 

arc coaxialJy aligned with the rotational axis 0 of the Accordingly, the recoil sUrtcr 10 of the embodiment 

crankshaft 2 of the internal combustion engine 1. A torsion provides a smoother rope-pulling operation as compared 

coil spring 15 functioning as a buffering member is disposed with the conventional recoil starter, thereby making it pos- 

coaxially with the rotational axis 0 in a cavity S of the rope sible for even a weak person to easily start the internal 

reel 21. 20 combustion engine. 

As shown in FIG. 2, the torsion coil spring 15 is con- Furthermore, since the recoil starter according to the 

structcd such that a hook portion 15ii at one end of the present invention can be constructed by simply disposing a 

torsion coil spring 15 and which is located close to the outer buttering member, such as a torsion coil spring or a spiral 

case lla is hooked to a first locking portion 23 that projects ^P^'"^' ^" ^ °^ '°P'^ °^ " conveiitional recoil 

from the rope reel 21. A hook portion 156 at the other end themcreases in total weight and in the manufacturing 

of the torsion coil spring 15 and which is located close to the mmimizcd. Also, it may not be necessary to 

inner case lib is hooked to a .second locking portion 33 that l^'''^'' combu.stion engine with a decomprcs- 

projects from the power transmitting pulley 31. A corapres- ... , . 

^inn rnii tnrina {fi that ' • Thc cmbodimcnt of thc pFcscnt mvcntion dcscfibcd abovc 

beiwrn tS Zfr ir^^^^^^^ compression 3^ 3hown in the drawi/^s is intended to be exemplao'. 

^hi«T7 Jlnl'^rr o^^^^ ^ and a spnng disk j^^^,,^^ ^^^^^^^^^^ modifications of the exempla?y 

shoe 37 biases the tors on coil sprmg IS toward the rope reel embodiment can be made by those skilled in the art without 

21 along the rotational axis 0. departing from the spirit and scope of the invention as set 

A recoil spiral spring 27 Is arranged beNvcen the outer forth in the accompanying claims, 

case lla and the rope reel 21 in such a manner that the outer 35 What is claimed is: 

end thereof is secured to the rope reel 21 and the inner end 1. A recoil starter, comprising 

thereof is secured to a central portion of the outer case Ua a rotary driving member that is adapted to be rotated by 

in the same manner as that of the conventional recoil starter. pulling a recoil rope, 

Whenever the rope reel 21 is released after having been- an interlocking rotary member that is adapted to be 

rotated to a desired extent by puUing out of the recoil rope rotated independently ot the rotary driving member, 

25 the recoil rope 25 is automaticaUy rewound onto the rope ^ buffering spring coupled directly between the rotary 

reel 21 by the restoring force of the recoil spiral spnng 27. driving member and the interlocking rotary member. 

The interlocking rotary member 30 consists of the power applying a rotational bias between the rotary driving 

transmitting pulley 31 and a centrifugal ratchet mechanism member and the inleriocking rotary member, an 

40. As shown in FIG. 3, the centrifugal ratchet mechanism 45 adapted to transmit the rotation of the rotary driving 

40 comprises a pair of power transmitting protrusions 41, member to the interlocking rotary member, and 

each projecting from the surface of the power transmitting a hook portion at one end of the bufieering spring and 

pulley 31 which faces the internal combustion engine 1. and located within the buffering spring, 

a clutch claw case 42, which is fixed to the end portion 2a 2. Hie recoU starter according to claim 1. wherein the 

of the crankshaft 2 The clutch claw case 42 is provided with 50 rotary driving member and the interlocking rotary member 

a pair (for example) of startmg claws 45, each pivoially are disposed on a common rotational axis, 

supported by the clutch claw case 42. The starting claws 45 3. The recoU starter according to claim 1. wherein the 

are normally urged inwardly (toward the rotational axis O) buffering member is a torsion coil spring or a spiral spring, 

by means of a spring (not .shown) so as to engage with the 4. The recoil starter according to claim 2, wherein the 

aforementioned pair of power transmitting protrusions 41. 55 buffering member is a loision coil spring or a spiral spring, 

llowever, when the mtemal combustion engine 1 is started, 5. The recoil siarter according to any one of claims 1 to 

the starting claws 45 are caused to rotate or pivot outward in 4. wherein the rotarv driving member is a rope reel which is 

the radial direction due to the centrifugal force produced by adapted to have the 'recoil rope wound thereon, the rope reel 

the rotation of the clutch claw case 42 as it is driven by the has an annular cavity, and the buffering member is received 

crankshaft 2. thereby penmiUng the starting cbws 45 to eo in the annular cavity of tlie rope reel, 

disengage from the power transmitting protnwions 41. 6. The recoil starter according to any one of claims 1 to 

In the operation of the recoil .starter U) of the embodiment, 4, wherein the intcriocking rotarj' member includes a power 
when the recoil rope 25 is pulled, the rope reel 21 of the transmission pulley to which the rotation of the rotary 
rotar>' driving member 20 is caused to rotate in the direction driving member is transmitted through the buffering member 
P in FIG. 2. The rotation of the rotary driving member 20 is 65 and a centrifugal ratchet mechanism coupled to ihe power 
transmitted via the torsion coil spring 15 to the power transmission pulley and adapted to be coupled to a crank- 
transmission pulley 31 of (he interlocking rotary member 30. shaft of an internal combustion engine for transmitting the 
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rotation of the power transmission pulley to the crankshaft 
of the internal combustion engine. 
7. A recoi! starter, comprising 

a rotary driving member that is adapted to be rotated by 
pulling a recoil rope, 5 

an interlocking rotary member that is adapted to be 
rotated independently of the rotar)' driving member, 
and 

a buffering spring coupled between the rotary driving 
member and the interlocking rotary member, applying 
a rotational bias beftveen the rotary driving member 
and the interlocking rotary member, and adapted to 
transmit the rotation of the rotary driving member to 
the interlocking rotary member, 

wherein the interlocking rotary member includes a power 
transmission pulley to which the rotation of the rotary 
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driving member is transmitted through the buffering 
member and a centrifugal ratchet mechanism coupled 
to the power transmission pulley and adapted to be 
coupled to a crankshaft of an internal cumbuslion 
engine for transmitting the rotation of the power, trans- 
mission puUey to the crankshaft of the internal cona- 
bustion engine. 

8. The recoil starter according to claim 7, wherein the 
rotary driving member and the interlockiug rotary member 
arc disposed on a common rotational axis. 

9. The recoil starter according to claim 7, wherein the 
buffering member is a toision coil spring or a spiral spring. 

10. The recoil starter according to claim 8, wherein the 
buffering member is a loision coil spring or a spiral spring. 
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ABSTRACT 



A recoil starter enabling a power-driven device to be coupled 
to a crankshaft of an engine in a state where the recoil starter 
is mounted to the crankshaft on the same side of the engine 
as the crankshaft is disposed on. A starter housing is pro- 
vided on an inside thereof with a reel support shaft which 
projects coaxially with the crankshaft. A rope reel having a 
recoil rope wound thereon and a cam, which transmits 
rotation via centrifugal ratchets to the crankshaft, are rotat- 
ably mounted on the reel support shaft while they are 
rotatingly coupled to each other via a damper spring. An 
opening is formed in the reel support shaft so as to extend 
from a distal end thereof near the crankshaft to the outside 
of the starter housing. A drive shaft of the device is coupled 
to the crankshaft inside the opening. 
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RECODL STARTER 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

. [0002] The present invention relates to a recoil starter 
having a recoil rope wound around a rope reel rotatably 
supported on a reel support shaft inside a starter housing, 
wherein the recoil rope is pulled to rotate the rope reel so that 
a rotational force of the rope reel is transmitted via a resilient 
member to a drive pulley or a flywheel magnet coupled to an 
engine to rotate the drive pulley or the flywheel magnet 
whereby the engine is started. 

[0003] 2. Description of the Related Art 

[0004] A recoil starter is already known in which a rota- 
tional force of a rope reel rotated by pulling a recoil rope is 
transmitted to a cam rotatably supported coaxially with the 
rope reel, whereby a drive pulley coupled to a crankshaft of 
an engine is rotated via a one-way rotative mechanism such 
as a centrifugal clutch that engages with and disengages 
from the cam. In this recoil starter, the rope reel and the cam 
are resiliently coupled by a resilient member interposed 
between the rope reel and the cam, so that rotation of the 
rope reel resulting from pulling the recoil rope is transmitted 
to the cam via the resilient member, whereby a shock 
resultmg from fluctuations in a load of the engine and 
transmitted to an operator's hand pulling the recoil rope at 
the time the engine is started is absorbed, and the crankshaft 
of the engine is rotated via the cam, the one-way rotative 
mechanism and the drive puUey by releasing the resilient 
force accumulated in the resilient member by the resilient 
member resiliently being deformed (e.g., see Japanese Util- 
ity Model Application Uid-Open Publication No 
2-149872). 

[0005] A recoil starter is also known that is provided with 
a drive wheel which is rotated via a one-way clutch by a rope 
reel, and a spiral spring serving as an accumulation means 
mterposed between the drive wheel and a cam which trans- 
mits rotation to a crankshaft of an engine, wherein the rope 
reel is rotated by pulling a recoil rope, the drive wheel is 
rotated via the one-way clutch, a rotational force is accu- 
mulated in the accumulation means by rotating the drive 
wheel when a starting load of an engine is large, and the cam 
IS rotatmgly driven by the rotational force accumulated in 
the accumulation means, whereby the engine is started (e g 
see Japanese Patent Application Laid-Open Publication No! 
2001-132591). 

[0006] In the above-described conventional recoil starters, 
the starter housing is so constructed that one end side thereof 
IS open so as to cover one side surface of the engine at which 
an end portion of the crankshaft is disposed and the starter 
housing IS provided with a reel support shaft that is inte- 
grally formed on a bottom portion thereof and projects 
therefrom to face the crankshaft of the engine. Structural 
parts such as the rope reel, the drive wheel and the cam are 
rotatably held on the reel support shaft in such a manner that 
detachment of these parts in an axial direction is prevented 
by a screw screwed into an end of the reel support shaft. The 
starter housing is mounted to a casing of the engine so that 
an open portion thereof faces the flywheel magnet or the 
dnve puUey attached to the crankshaft of the engine. 
[0007] In the above -described conventional recoil starters, 
the screw is fixed at the end of the reel support shaft formed 



on the starter housing in order to prevent the rope reel, the 
cam and the drive pulley from being detached from the'reel 
support shaft. The starter housing is mounted to the side 
surface of the engine at which the crankshaft is disposed so 
as to receive therein the drive puUey or the flywheel magnet 
attached to the crankshaft of the engine. Accordingly, it is 
impossible to couple a device driven by the engine to the 
crankshaft on the side of the engine to which the recoil 
starter is attached. Also; in a small engine having a canti- 
levcr-type crankshaft, the crankshaft of the engine is only 
disposed at one side of the engine. Thus, there has been the 
problem that, when a drive shaft of a mower or the like is 
coupled to the crankshaft, it becomes impossible for the 
recoil starter to be attached. 

SUMMARY OF THE INVENTION 

[0008] The present invention has been made in view of the 
foregoing disadvantages of the prior art. 

[0009] Accordingly, it is an object of the present invention 
to provide a recoil starter enabling a power-driven device 
driven by an engine to be coupled to a crankshaft of the 
engine in a state where the recoil starter is mounted to the 
crankshaft on the same side of the engine as the crankshaft 
is disposed on even when the engine has a cantilever-type 
crankshaft. 

[0010] In accordance with the present invention, a recoil 
starter is provided. The recoil starter comprises: a starter 
housing adapted to be attachable to a side of an engine at 
which an end portion of a crankshaft of the engine is 
disposed; a rope reel rotatably supported inside the starter 
housing and around which is wound a recoil rope having an 
end pulled out to the outside of the starter housing; a cam 
rotatably supported coaxially with the rope reel and adapted 
to be rotated by rotation of the rope reel so as to cause the 
crankshaft of the engine to rotate via a one-way rotative 
mechanism; and a resilient means interposed between the 
rope reel and the cam, for resiliently and rotatingly coupling 
the rope reel and the cam, a rotational force of the rope reel 
rotated by pulling the recoil rope being transmitted to the 
cam via the resilient means, wherein a reel support shaft for 
rotatably supporting the rope reel and the cam inside the 
starter housing is formed on and projects from an inner 
surface of the starter housing toward the crankshaft of the 
engine; an opening is formed through a center of the reel 
support shaft in a manner to extend from a distal end thereof 
near the crankshaft of the engine to the outside of the starter 
housing; and a drive shaft of a power-driven device which 
is driven by the engine and disposed at the outside of the 
starter housing is coupled to the crankshaft of the engine 
inside the opening. 

[0011] In a preferred embodiment of the present invention, 
the resilient means comprises a damper having one end 
thereof coupled to the rope reel and the other end thereof 
coupled to the cam so that the damper is adapted to buffer 
a shock resulting from fluctuations in a starting load of the 
engine and transmitted to the cam. 

[0012] In a preferred embodiment of the present invention, 
the damper comprises a torsion coil spring having one end 
thereof engaged with the rope reel and the other end thereof 
engaged with the cam. 
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[0013] In a preferred embodiment of the present invention, 
the damper comprises a spiral spring having one end thereof 
engaged with the rope reel and the other end thereof engaged 
with the cam. 

[0014] In a preferred embodiment of the present invention, 
the one-way rotative mechanism comprises a cam pawl 
formed on an outer peripheral surface of the cam, and a 
centrifugal ratchet that is provided on a rotating member 
attached to the crankshaft of the engine, the centrifugal 
ratchet adapted to engage with and disengage from the cam 
pawl due to a centrifugal force caused by rotation of (he 
rotating member. 

[0015] In a preferred embodiment of the present invention, 
an annular plate is secured to the starter housing so that the 
rope reel and the cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against the annular plate, whereby the rope reel and the cam 
are supported so that they are not detached in an axial 
direction from the reel support shaft. 

[0016] In a preferred embodiment of the present invention, 
the recoil starter further includes a drive wheel disposed 
between the rope reel and the cam so that the drive wheel is 
permitted to rotate only in one direction through means of a 
one-way clutch provided between the rope reel and the drive 
wheel, wherein the resilient means is configured as an 
accumulation means for accumulating the rotational force of 
the rope reel side, and wherein the accumulation means is 
mterposed between the drive wheel and the cam so as to 
accumulate a rotational force of the drive wheel rotated by 
the rope reel, whereby the cam is rotatingly driven by the 
rotational force accumulated in the accumulation means to 
cause the crankshaft of the engine to rotate. 

[0017] In a preferred embodiment of the present invention, 
the accumulation means comprise a spiral spring having one 
end thereof engaged with the drive wheel and the other end 
thereof engaged with the cam. Alternatively, the accumula- 
tion means may comprise a torsion coil spring having one 
end thereof engaged with the drive wheel and the other end 
thereof engaged with the cam. 

[0018] In a preferred embodiment of the present invention 
the recoil starter further comprises a ratchet mechanism' 
configured by an engagement tooth formed at an outer 
peripheral edge of the drive wheel and a ratchet supported on 
the starter housing so that the ratchet is engageable with the 
engagement tooth, wherein the ratchet mechanism permits 
the drive wheel to rotate only in an engine starting direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] 'FIG. 1 is an elevational sectional view showing a 
recoil starter according to an embodiment of the invention; 

[0020] FIG. 2 is a cross-sectional view taken along line 
2-2 of FIG. li 

[0021] FIG. 3 is a rear view showing the recoil starter of 
I'lOr. 1 prior to attaching the recoil starter to an engine; 

[0022] FIG. 4 is an enlarged elevational sectional view 
showmg an essential pan of the recoil starter of FIG. 1; 

^cl^^}^?^^^^' ^ ^ cross-sectional view taken along line 
5-5 of FIG. 4; 



[0024] FIG. 6 is a cross-sectional view taken alone hne 
6-6 of FIG. 4; 

[0025] FIG. 7 is an elevational sectional view showing a 
recoil starter according to another embodiment of the inven- 
tion; 

[0026] FIG. 8 is a cross-sectional view taken alone line 
8-8 of FIG. 7; ^ 

[0027] FIG. 9 is an elevational sectional view showing a 
recoil starter according to yet another embodiment of the 
invention; 

[0028] FIG. 10 is an enlarged elevational sectional view 
showing an essential part of the recoil starter of FIG. 9; 

[0029] FIG. 11 is a rear view showing the recoil starter of 
FIG. 9 prior to attaching the recoil starter to an engine; and 

[0030] FIG. 12 is a cross-sectional view taken alone line 
12-12 of FIG. 10. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] The invention will be described hereinafter on the 
basis of embodiments. FIGS. 1 to 6 show a recoil starter 
according to a first embodiment of the invention. As shown 
in FIG. 1, the recoil starter includes a starter housing 1 
formed to be attachable to one side of an engine E at which 
an end portion of a crankshaft C is disposed. A main 
mechanism configuring the recoil starter is mounted inside 
the starter housing 1. A reel support shaft 4 is integrally 
formed on an inner side of the starter housing 1 so as to 
project toward the crankshaft C of the engine E. A rope reel 
3 having a recoil rope 2 wound thereon is rotatably sup- 
ported on the reel support shaft 4. One end of the recoil rope 
2 wound around the rope reel 3 is fixed to the rope reel 3, 
and the other end of the recoil rope 2 is pulled out to the 
outside of the sUrtcr housing 1. The recoil rope 2 is pulled 
out from the rope reel 3 by gripping and pulling an operating 
handle (not shown) joined to the other end of the recoil rope 
2, whereby the rope reel 3 is rotatingly driven around the reel 
support shaft 4 in a rotational direction in which the engine 
is started. 

[0032] A recoil spring 5 is disposed on a side surface of the 
rope reel 3 so as to rotate the rope reel 3 in an opposite 
direction, to thereby rewind the recoil rope 2, which has 
been pulled out from the rope reel 3 by pulling the recoil 
rope 2, around the rope reel 3. An end portion of an inner 
peripheral side of the recoil spring 5 is fixed to the starter 
housing 1, and the other end portion of the outer peripheral 
side of the recoil spring 5 is fixed to the rope reel 3. When 
the recoil rope 2 is pulled and the rope reel 3 is rotated in the 
rotational direction in which the engine E is started, a 
rotational force is accumulated in the recoil spring 5. By 
releasing the recoil rope 2, the rope reel 3 is rotated in the 
opposite direction by the rotational force accumulated in the 
recoil spring 5, whereby the recoil rope 2 is rewound around 
the rope reel 3. 

[0033] A cam 6 is rotatably supported on a disUl end 
portion of the reel support shaft 4 formed on the starter 
housing 1. The cam 6 transmits the rotational force of the 
rope reel 3 to the engine E via a drive pulley 7 joined to the 
crankshaft C of the engine E. A one-way rotative mechanism 
that transmits the rotation of the cam 6 in the engine starting 
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direction to the drive pulley 7 is provided between the cam 
6 and the drive pulley 7. As shown in FIG. 2, the one-way 
rotative mechanism is configured by centrifugal ratchets 8, 
which are disposed on the drive pulley 7 and roiatingly 
activated by centrifugal force, and a plurality of cam pawls 
9, which are formed on an outer peripheral surface of the 
cam 6 at intervals in a circumferential direction. Rotation of 
the cam 6 is transmitted to the drive pulley 7 by the cam 
pawls 9 engaging with the centrifugal ratchets 8 of the drive 
puUey 7, whereby the crankshaft C of the engine E is rotated. 
After the engine E has been started, the drive pulley 7 is 
rotated by the engine E, whereby the centrifugal ratchets 8 
are rotated by a centrifugal force in a direction in which they 
disengage from the cam pawls 9 and rotational transmission 
. between the engine E and the cam 6 is blocked. 

[0034] As shown in FIG. 4, annular recesses 10 and 11 are 
respectively formed in mutually opposing side surfaces of 
the rope reel 3 and the cam 6 so that the annular recesses 10 
and 11 face each other. A damper spring 12 configuring a 
resilient means is received in the annular' recesses 10 and 11 
The damper spring 12 is formed in the shape of a torsion coil 
spring. As shown in FIG. 4, one end of the damper spring 
12 is received m a holding groove 13 formed in the rope reel 
3, and the other end of the damper spring 12 is inserted into 
a holdmg hole 14 formed in the cam 6. Thus, the rope reel 
3 and the cam 6 are resiliently and rotaUngly coupled to each 
other through the damper spring 12. Thus, when the rope 
reel 3 is rotated m the engine starting direction by pulling the 
recoil rope 2 and when the rope reel 3 is rotated in the 
direction opposite to the engine starling direction by the 
recoil spring 5, the cam 6 is rotated via the damper spring 12 
in the engine starting direction and the opposite direction 
respectively. * 

[0035] As shown in FIGS. 3 and 4, an annular plate 15 is 
secured to the starter housing 1 by screws in order to 
regulate the movement of the rope reel 3 and the cam 6 
supported on the reel support shaft 4 in an axial direction 
with respect to the reel support shaft 4. The annular plate 15 
engages with outer peripheral portions of respective side 
surfaces of the rope reel 3 and the cam 6 to regulate the 
movement of the rope reel 3 and the cam 6 in the axial 
direction of the reel support shaft 4, whereby the cam 6 and 
the rope reel 3 are prevented from being detached from the 
reel support shaft 4. The cam pawls 9 formed on the cam 6 
project from an opening 15^, which is formed in a center of 
the annular plate 15, toward the drive pulley 7 attached to the 
crankshaft C of the engine E, 

[0036] When the rope reel 3 is rotated by pulling the recoil 
rope 2, the drive pulley 7 is rotated by the rotation of the rope 
reel 3 via the damper spring 12, the cam 6 and the centrifugal 
ratchets 8, whereby the crankshaft C of the engine E coupled 
to the drive pulley 7 is rotated. Although a rotational load is 
increased by starting resistance of the engine E and a 
rotational load of the cam 6 largely fluctuates to generate a 
shock at this time, the engine E can be smoothly started 
without the shock being directly transmitted to the recoil 
rope side because the damper spring 12 is twisted to absorb 
fluctuations of this rotational load. 

[0037] The reel support shaft 4 on the inner side of the 
starter housing 1 is formed to be hoUow. An opening 16 is 
formed trough a center portion of the reel support shaft 4 
coaxially with the crankshaft C of the engine E in such a 



manner that the opening 16 extends from a distal end of the 
reel support shaft 4 near the crankshaft C to the outside of 
the sUrter housing 1. A drive shaft D of a power-driven 
device, such as a mower or the like, to be coupled to the 
crankshaft C and driven by the engine E is inserted from the 
outside of the starter housing 1 and passed through the 
opening 16 of the reel support shaft 4 so that the drive shaft 
D can be coupled to the crankshaft C of the engine E. An 
opening 17 which has a large inner diameter is formed in an 
outer end portion of the opening 16 of the starter housing 1 
so that a pipe P which supports an activation mechanism of 
the device, such as a cutter portion of the mower, is inserted 
m the opening 17. As shown in FIG. 4, the pipe P is fitted 
in the opening 17 so that the device is integrally coupled 
with the engine E via the starter housing 1 enclosing the 
recoil starter. 

[0038] A couphng shaft 20, which has a through-hole 19 
of a polygonal section formed in a center portion thereof and 
which is integrally provided with a nut portion IS for 
attaching and fixing the drive pulley 7 to the crankshaft C of 
the engine E, is arranged. The coupling shaft 20 is disposed 
inside the opening 16 formed in the center portion of the reel 
support shaft 4 of the starter housing 1 in a state where the 
nut portion 18 is screwed onto the crankshaft C of the engine 
E in order to attach the drive pulley 7 to the crankshaft C. 
The drive shaft D, which rotatingly drives a rotary cutter or 
the like of the mower serving as an example of the power- 
driven device, is disposed in a center portion of the pipe P. 
By inserting an end portion of the drive shaft D into the 
polygonal through-hole 19 of the coupling shaft 20, the 
crankshaft C of the engine E is rotatingly coupled to the 
drive shaft D via the coupling shaft 20, whereby the rotation 
of the crankshaft C is transmitted to the rotary cutter of the 
mower. That is, the device can be disposed on the side of the 
engine E where the end portion of the crankshaft C is 
arranged whUe the drive shaft D of the device passes through 
the center portion of the recoil starter and is coupled to the 
crankshaft C of the engine E. 

[0039] Next, a recoil starter according to another embodi- 
ment of the invention shown in FIGS. 7 and 8 will be 
described. As shown in FIG. 7, in the recoil starter accord- 
ing to this embodiment, similar to the embodiment described 
above, the rope reel 3 having the recoil rope 2 wound 
thereon and the cam 6 that transmits rotation to the drive 
pulley 7 attached to the crankshaft C of the engine E are 
rotatably supported on the reel support shaft 4 formed on the 
inner surface of the starter housing 1 attached to one side of 
the engine E. The recoil spring 5 for rotating the rope reel 3 
in the opposite direction to rewind the recoil rope 2 pulled 
out from the rope reel 3 is disposed on the side surface of the 
rope reel 3. The cam pawls 9 are formed on the cam 6 at 
intervals in the circumferential direction thereof. Rotation of 
the cam 6 is transmitted to the engine E via the centrifugal 
ratchets 8 provided on the drive pulley 7. 

[0040] Moreover, in the recoil starter of the present 
embodiment, as shown in FIG. 8, the cam 6 is provided 
thereon with a boss portion 6a which is disposed inside a 
recess formed in the side surface of the rope reel 3. An 
annular recess 21 is formed between an inner peripheral 
surface 3fl of the recess of the rope reel 3 and an outer 
peripheral surface of the boss portion 6a of the cam 6. A 
spiral spring 22 serving as a resilient means is received 
inside the annular recess 21. An end portion of an outer 
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peripheral side of the spiral spring 22 is held on the rope reel 
3, and an end portion of the inner peripheral side of the spiral 
spring 22 is held on the boss portion 6a of the cam 6, 
whereby the rope reel 3 and the cam 6 arc rcsiliently and 
rotatingly coupled via the spiral spring 22. The cam 6 is 
rotated, concurrent with the rotation of the rope reel 3, in the 
engine starting direction and in the opposite direction via the 
spiral spring 22. Also, the spiral spring 22 is adapted to be 
twisted when the rope reel 3 is relatively rotated with respect 
to the cam 6, whereby a shock resulting from fluctuations in 
the load of the cam 6 is buffered and the rotational force of 
the rope reel 3 is accumulated in the spiral spring 22. 

[0041] When the recoil rope 2 is pulled so as to rotate the 
rope reel 3, the rotational force of the rope reel 3 is 
transmitted to the cam 6 via the spiral spring 22, so that the 
rotation of the cam 6 causes the drive pulley 7 to rotate via 
the centrifugal ratchets 8, resulting in the crankshaft C of the 
engine E coupled to the drive pulley 7 being rotated. 
Although the rotational load of the cam 6 is increased by the 
starting resistance of the engine E and a shock resulting from 
the fluctuations in the rotational load of the cam 6 is 
generated at the rope reel 3 at this time, the spiral spring 22 
interposed between the cam 6 and the rope reel 3 is twisted 
to absorb the fluctuations in the load, and the rotational force 
is accumulated in the spiral spring 22. The rotational force 
accumulated in the spiral spring 22 is released at the time the 
engine E is started, so that the engine E can be started more 
smoothly. 

[0042] Similar to the preceding embodiment, the opening 
16 is formed in the center of the reel support shaft 4 
coaxiaUy with the crankshaft C of the engine E. The opening 
16 extends from the distal end of the reel support shaft 4 near 
the crankshaft C to the outside of the starter housing 1. The 
drive shaft D of the power-driven device that is driven by the 
engine E and disposed on the outside of the starter housing 
1 can be coupled to the crankshaft C inside the starter 
housing 1. The coupling shaft 20, which has the through- 
hole 19 of a polygonal section formed in the center portion 
thereof and which is integrally provided with the nut portion 
18 for attaching and fixing the drive pulley 7 to the crank- 
shaft C of the engine E, is arranged. The coupling shaft 20 
is disposed inside the opening 16 in the center portion of the 
reel support shaft 4 formed on the starter housing 1. By 
inserting the drive shaft D of the device from the outside of 
the starter housing 1 and inserting the end portion of the 
drive shaft D into the polygonal through-hole 19 of the 
coupling shaft 20, the crankshaft C of the engine E is 
rotatingly coupled to the drive shaft D via the coupling shaft 
20, so that the rotation of the crankshaft C is transmitted to 
the rotary cutler of the mower. That is, the device can be 
disposed on the side of the engine E where the end portion 
of the crankshaft C is arranged while the drive shaft D of the 
device is passed through the center portion of the recoil 
starter and coupled to the crankshaft C of the engine E. 

[0043] Next, a recoil starter according to yet another 
embodiment of the invention shown in FIGS. 9 to 12 will be 
described. As shown in FIG. 9, a main mechanism of the 
recoil starter is mounted inside a starter housing 31 that is 
formed to be attachable to one side of an engine E at which 
an end portion of a crankshaft C is disposed. A reel support 
shaft 34 is integrally formed on the starter housing 31 so as 
to project from an inner wall surface of the starter housing 
31 toward the crankshaft C of the engine E. A rope reel 33 



having a recoil rope 32 wound thereon, one end of which is 
pulled out to the outside of the starter housing 31, is 
totatably supported on the reel support shaft 34. One end of 
the recoil rope 32 wound around the rope reel 33 is fixed at 
the rope reel 33, and the other end of the recoil rope 32 is 
pulled out to the outside of the starter housing 31. The recoil 
rope 32 is pulled out from the rope reel 33 by pulling an 
operating handle (not shown) joined to an end portion of the 
recoil rope 32, whereby the rope reel 33 is rotatingly driven 
around the reel support shaft 34 in an engine starting 
direction. 

[0044] A recoil spring 35 is disposed on a side surface of 
the tope reel 33 so as to rotate the rope reel 33 in a direction 
opposite to the engine starting direction, to thereby rewind 
the recoil rope 32, which has been pulled out by pulling the 
recoil rope 32, around the rope reel 33. One end of an inner 
peripheral side of the recoil spring 35 is fixed to the starter 
housing 31, and the other end of an outer peripheral side of 
the recoil spring 35 is fixed to the rope reel 33. When the 
recoil rope 32 is pulled and the rope reel 33 is rotated in the 
direction in which the engine E is started, a rotational force 
is accumulated in the recoil spring 35. By releasing the 
recoil rope 32 or lessening the pulling force, the rope reel 33 
is rotated in the opposite direction by the rotational force 
accumulated in the recoil spring 35, whereby the recoil rope 
32 is rewound around the rope reel 33. 

[0045] A drive wheel 51 is rotatably supported, so as to be 
adjacent to the rope reel 33, on the reel support shaft 34 
formed on the starter housing 31. A one-way clutch 52 that 
transmits the rotation of the rope reel 33 in the engine 
starting direction to the drive wheel 51 is provided between 
the rope reel 33 and the drive wheel 51. The one-way clutch 
52 is configured by a clutch member 53, a clutch spring 54 
and recesses 55. The clutch member 53 is received inside a 
recess formed in a side surface of the rope reel 33 facing the 
drive wheel 51, and is urged toward the drive wheel 51 by 
the clutch spring 54. The recesses 55, which are engageable 
with the clutch member 53, are formed in a side surface of 
the drive wheel 51 facing the clutch member 53. Due to the 
provision of the one-way clutch 52, when the recoil rope 32 
is pulled, rotation of the rope reel 33 in the engine starting 
direction is transmitted to the drive wheel 51, whereas when 
the rope reel 33 is rotated in the opposite direction to rewind 
the recoil rope 32 around the rope reel 33, transmission of 
the rotation of the rope reel 33 is blocked, whereby the 
rotational force in the opposite direction is not transmitted to 
the drive wheel 51. 

[0046] Moreover, a cam 36 that transmits rotation to the 
crankshaft C of the engine E is rotatably supported on the 
reel support-shaft 34. As shown in FIG. 9, a centrifugal 
clutch mechanism 38, which configures a one-way rotative 
mechanism that transmits the rotation of the cam 36 in the 
engine starting direction to a flywheel magnet 37 that is 
integrally joined to the crankshaft C of the engine E, is 
provided between the cam 36 and the flywheel magnet 37. 
The centrifugal clutch mechanism 38 is configured by 
centrifugal ratchets 38fl, which are disposed on the flywheel 
magnet 37 and rotatingly activated by centrifugal force, and 
cam pawls 39, which are formed on an outer peripheral 
surface of the cam 36 and with which the centrifugal ratchets 
38fl disengageably engage. Rotation of the cam 36 in the 
engine starling direction is transmitted to the crankshaft C of 
the engine E by engagement of the cam pawls 39 with the 
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centrifugal ratchets 3Sa of the flywheel magnet 37. After the 
engine E has been started, the flywheel magnet 37 is rotated 
by the engine E, whereby the centrifugal ratchets 38a are 
rotated by centrifugal force in a direction in which they 
disengage from the cam pawls 39 and transmission of 
rotation between the engine E and the cam 36 is blocked. 

[0047] A recess 56 is formed in a side surface of the drive 
wheel 51 facing the cam 36 so as to be open in one direction. 
A spiral/ spring 42 configuring an accumulation means is 
received inside the recess 56. As shown in FIG. 12, an outer 
peripheral side end of the spiral spring 42 is held on the drive 
wheel 51, and an inner peripheral side end of the spiral 
spring 42 is held on the cam 36. The drive wheel 51 and the 
cam 36 are thus rotatingly coupled via the spiral spring 42. 
When the drive wheel 51 is rotated by the rope reel 33, the 
cam 36 is rotated via the spiral spring 42. However, when the 
starting load of the engine E becomes large and the rota- 
tional resistance of the cam 36 increases to stop the rotation 
of the cam 36, the spiral spring 42 is wound by the drive 
^ wheel 51 that is rotated by the rope reel 33, whereby the 
rotational force is accumulated in the spiral q)ring 42. 

[0048] A ratchet mechanism 57 that allows the drive wheel 
51 to rotate only in the engine starting direction is disposed 
between the drive wheel 51 and the starter housing 31. The 
ratchet mechanism 57 is configured by engagement teeth 58 
formed on an outer peripheral edge of the drive wheel 51 and 
ratchets 59 that engage with and disengage from the engage- 
ment teeth 58. The ratchets 59 are each supported on a 
support shaft 60 formed on the starter housing 31 so as to 
slide in an axial direction of the support shaft 60. The 
ratchets 59 are each urged by a spring in a direction in which 
the ratchets 59 engage with the engagement teeth 58. When 
the drive wheel 51 is rotated in the engine starting direction 
due to the rotation of the rope reel 33, the ratchets 59 are 
moved in the direction in which they disengage from the 
engagement teeth 58 counter to urging force of the springs, 
so that the engagement of the ratchets 59 with the engage- 
ment teeth 58 is released, resulting in rotation of the drive 
wheel 51 being allowed. However, when the drive wheel 51 
is to be rotated by the spiral spring 42 in the direction 
opposite to the engine starting direction in a state where 
rotational force is accumulated in the spiral spring 42, the 
ratchets 59 engage with the engagement teeth 58 so thai the 
rotation of the drive wheel 51 in the opposite direction is 
obstructed. 

[0049] As shown in FIGS. 10 and U, an annular plate 45 
IS attached to the starter housing 31 by screws. An opening 
4Sa is formed in a center portion of the annular plate 45. The 
outer peripheral portions of the side surfaces of the drive 
wheel 51 and the cam 36 rotatably supported on the reel 
support shaft 34 engage with an annular portion of the 
annular plate 45, so that movement of the drive wheel 51 and 
the cam 36 in the axial direction of the reel support shaft 34 
IS regulated, whereby the drive wheel 51 and the cam 36 are 
prevented from being detached from the reel support shaft 
34. The cam pawls 39 formed on the cam 36 project from the 
openmg 45fl formed in the center of the annular plate 45 
toward the flywheel magnet 37 attached to the crankshaft C 
of the engine E. 

[0050] When the drive wheel 51 is rotated by the rope reel 
33 rotated by pulling the recoil rope 32, rotation is trans- 
mitted to the engine E via the spiral spring 42, the cam 36 



and the centrifugal clutch mechanism 38. However, when 
the rotation of the cam 36 is obstructed by the starting 
resistance of the engine E, the drive wheel 51 rotated by the 
rope reel 33 winds up the spiral spring 42 and rotational 
force is accumulated in the spiral spring 42. When the 
pulling force of the recoil rope 32 is lessened, the rope reel 
33 rotates in the opposite direction due to the action of the 
recoil spring 35 to rewind the recoil rope 32, whereas 
rotation of the drive wheel 51 in the opposite direction is 
obsuuctcd by the ratchet mechanism 57, so that the rota- 
lional force accumulated in the spiral spring 42 is main- 
tained without the drive wheel 51 rotating in the opposite 
direction. In this manner, when the recoil rope 32 is repeat- 
edly pulled and the rotational force accumulated in the spiral 
spring 42 exceeds the starting resistance of the engine E 
acting on the cam 36, the cam 36 is abruptly rotated by the 
rotational force accumulated in the spiral spring 42, whereby 
the flywheel magnet 37 is rotated via the centrifugal ratchet 
mechanism 38, resulting in the engine E being started. 
Although the accumulation means in the present embodi- 
ment is configured by the spiral spring 42, instead, the 
accumulation means may comprise a torsion coil spring 
having one end thereof engaged with the drive wheel 51 and 
the other end thereof engaged with the cam 36, 

[0051] An opening 46 is formed in a center portion of the 
reel support shaft 34 formed on the starter housing 31. The 
opening 46 penetrates the reel support shaft 34 to the outside 
of the starter housing 31 on the extension of the crankshaft 
C of the engine E. A drive shaft D of a power-driven device 
to be coupled with the crankshaft C of the engine E is 
inserted from the outside of the starter housing 31 and 
passed through the opening 46 of the reel support shaft 34, 
whereby the drive shaft D can be coupled to the crankshaft 
C inside the starter housing 31. An opening 47 which has a 
large inner diameter is formed in an outer end portion of the 
opening 46 of the starter housing 31. The opening 47 has 
fitted therein a pipe P supporting an activation mechanism of 
the device, such as a cutter portion of a mower, so that the 
device is coupled to the engine E via the starter housing 31 
enclosing the recoil starter, 

[0052] A coupling shaft 50, which has a through-hole 49 
of a polygonal section formed in a center portion thereof and 
which is integrally formed with a nut portion 48 that attaches 
and fixes the flywheel magnet 37 to the crankshaft C of the 
engine E, is provided. The coupling shaft 50 is disposed 
inside the opening 46 formed in the center portion of the reel 
support shaft 34 of the starter housing 31 in a state where the 
nut portion 48 is screwed onto the crankshaft C in order to 
attach the flywheel magnet 37 to the crankshaft C of the 
engine E. The drive shaft D that drives a rotary cutter or the 
like of the mower is disposed in the center portion of the pipe 
P coupling the mower to the engine E. By inserting an end 
portion of the drive shaft D into the polygonal through-hole 
49 of the coupling shaft 50, the crankshaft C of the engine 
E and the drive shaft D are coupled via the coupling shaft 50 
while the drive shaft D passes through the recoil starter, 
whereby the rotation of the crankshaft C is transmitted to the 
rotary cutter of the mower. That is, the device can be 
disposed on the side of the engine E where the end portion 
of the crankshaft C is arranged while the drive shaft D of the 
device passes through the center portion of the recoil starter 
and is coupled to the crankshaft C of the engine E. 
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[0053] As described above, according to tbe invention, the 
opening that extends to the outside of the starter housing 
along the axial line of the cranlcshaf t of the engine is formed 
in the center portion of the reel support shaft formed on the 
starter housing, and the drive shaft of the device is coupled 
to the crankshaft of the engine inside the opening. Such 
construction permits rotational output of the crankshaft of 
the engine to be taken out to the outside of the starter 
housing while passing through the center portion of the 
starter housing via the opening of the reel support shaft. 
Accordingly, it is possible to dispose the recoil starter 
between the engine and the device driven by the engine even 
when the engine has a cantilever-type crankshaft disposed 
only at one side thereof. 

[0054] In one embodiment of the invention, the damper, 
such as a torsion coil spring or a spiral spring, is interposed 
between the rope reel and the cam, so that a shock resulting 
from fluctuations in the starting load of the engine can be 
buffered by the damper and is not transmitted to the rope 
reel. Moreover, since the rotational force of the rope reel is 
accumulated in the damper and the rotational force thus 
accumulated is released to start the engine, the engine can be 
started easily. 

[0055] In one embodiment of the invention, since the drive 
wheel is interposed between the rope reel and the cam and 
the accumulation means is disposed between the drive wheel 
and the cam, the rotational force is accumulated in the 
accumulation means by repeatedly pulling the recoU rope, so 
that the crankshaft of the engine can be rotated by the 
rotational force accumulated in the accumulation means. 
Thus, it is possible for the engine to be started easily. 

[0056] While illustrative and presently preferred embodi- 
ments of the present invention have been described in detail 
herein, it is to be understood that the inventive concepts may 
be otherwise variously embodied and employed and that the 
appended claims are intended to be construed to include 
such variations except insofar as limited by the prior art. 



What is claimed is: 

1. A recoil starter comprising: 

a starter housing adapted to be- attachable to a side of an 
engine at which an end portion of a crankshaft of the 
engine is disposed; 

a rope reel rotalably supported inside said starter housing 
and around which is wound a recoil rope having an end 
pulled out to the outside of said starter housing; 

a cam rotatably supported coaxially with said rope reel 
and adapted to be rotated by rotation of said rope reel 
so as to cause said crankshaft of the engine to rotate via 
a one-way rotative mechanism; and 

a resilient means, interposed between said rope reel and 
said cam, for resilienUy and roiatingly coupling said 
rope reel and said cam, a rotational force of said rope 
reel rotated by pulling said recoil rope being transmit- 
ted to said cam via said resilient means; wherein • 

a reel support shaft for rotalably supporting said rope 
reel and said cam inside said starter housing is 
formed on and projects from an inner surface of said 
starter housing toward the crankshaft of the engine; 



an opening is formed through a center of said reel 
support shaft in a manner to extend from a distal end 
thereof near the crankshaft of the engine to the 
outside of said starter housing; and 

a drive shaft of a power-driven device which is driven 
by the engine and disposed at the outside of said 
starter hoiising is coupled to the crankshaft of the 
engine inside said opening. 

2. The recoil starter according to claim 1, wherein said 
resilient means comprises a damper having one end thereof 
coupled to said rope reel and the other end thereof coupled 
to said cam so that said damper is adapted to buffer a shock 
resulting from fluctuations in a starting load of the engine 
and transmitted to said cam. 

3. The recoil starter according to claim 2, wherein said 
damper comprises a torsion coil spring having one end 
thereof engaged with said rope reel and the other end thereof 
engaged with said cam. 

4. The recoil starter according to claim 2, wherein said 
damper is a spiral spring having one end thereof engaged 
with said rope reel and the other end thereof engaged with 
said cam. 

5. The recoil starter according to claim 2, wherein said 
one-way rotative mechanism comprises a cam pawl formed 
on an outer peripheral surface of said cam and a centrifugal 
ratchet provided on a rotating member which is attached to 
the crankshaft of the engine, said centrifugal ratchet being 
adapted to engage with and disengage from said cam pawl 
due to a centrifugal force caused by rotation of said rotating 
member. 

6. The recoil starter according to claim 3, wherein said 
one-way rotative mechanism comprises a cam pawl formed 
on an outer peripheral surface of said cam and a centrifugal 
ratchet provided on a rotating member which is attached to 
the crankshaft of the engine, said centrifugal ratchet being 
adapted to engage with and disengage from said cam pawl 
due to a centrifugal force caused by rotation of said rotating 
member 

7. The recoil starter according to claim 4, wherein said 
one-way rotative mechanism comprises a cam pawl formed 
on an outer peripheral surface of said cam and a centrifugal 
ratchet provided on a rotating member which is attached to 
the crankshaft of the engine, said centrifugal ratchet being 
adapted to engage with and disengage from said cam pawl 
due to a centrifugal force caused by rotation of said rotating 
member 

8. The recoil starter according to claim 2, wherein an 
annular plate is secured to said starter housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against said annular plate, whereby said rope reel and said 
cam are supported so that they are not detached in an axial 
direction from said reel support shaft. 

9. The recoil starter according to claim 3, wherein an 
annular plate is secured to said starter housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against said annular plate, whereby said rope reel and said 
cam are supported so that they are not detached in an axial 
direction from said reel support shaft. 

10. The recoil starter according to claim 4, wherein an 
annular plate is secured to said sUrtcr housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
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agaiflst said annular plate, whereby said rope reel and said 
cam are supported so that they are not detached in an axiai 
direction from said reel support shaft. 

U, The recoil starter according to claim 5, wherein an 
annular plate is secured to said starter housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against said annular plate, whereby said rope reel and said 
cam are supported so that they are not detached in an axial 
direction finom said reel support shaft. 

12. The recoil starter according to claim 6, wherein an 
annular plate is secured to said starter housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against said annular plate, whereby said rope reel and said 
cam are supported so that they are not detached in an axial 
direction from said reel support shaft. 

13. The recoil starter according to claim 7, wherein an 
annular plate is secured to said starter housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against said annular plate, whereby said rope reel and said 
cam are supported so that they are not detached in an axial 
direction from said reel support shaft. 

14. The recoil starter according to claim 1, further com- 
prising a drive wheel disposed between said rope reel and 
said cam so that said drive wheel is permitted to rotate only 
in one direction through means of a one-way clutch provided 
between said rope reel and said drive wheel, wherein 

said resilient means is configured as an accumulation 
means for accumulating the rotational force of the rope 
reel side, and wherein 



said accumulation means is interposed between said 
drive wheel and said cam so as to accumulate a 
rotational force of said drive wheel rotated by said 
rope reel, whereby said cam is rotatingly driven by 
the rotational force accumulated in said accumula- 
tion means to cause the crankshaft of the engine to 
rotate. 

15. The recoil starter according to claim 14, wherein said 
accumulation means comprises a spiral spring having one 
end thereof engaged with said drive wheel and the other end 
thereof engaged with said cam. 

16. The recoil starter according to claim 14, further 
comprising a ratchet mechanism configured by an engage- 
ment tooth formed at an outer peripheral edge of said drive 
wheel and a ratchet supported on said starter housing so that 
said ratchet is engageable with said engagement tooth, 
wherein said ratchet mechanism permits said drive wheel to 
rotate only in an engine starting direction. 

17. The recoil starter according to claim 15, further 
comprising a ratchet mechanism configured by an engage- 
ment tooth formed at an outer peripheral edge of said drive 
wheel and a ratchet supported on said starter housing so that 
said ratchet is engageable with said engagement tooth, 
wherein said ratchet mechanism permits said drive wheel to 
rotate only in an engine starting direction. 
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(54) Title of the Utility Model: Recoil Starter 
[Claims] 

[Claim 1] A recoil starter, wherein the recoil starter transmits the rotation of a reel to a 
pulley on the engine side using a centrifugal ratchet cam. wherein the cam is mounted 
rotatably on the outer periphery of a boss section extending from the bearing section of 
the reel, and wherein the reel and the cam are connected by a damper spring. 

(Detailed Description of the Utility Model] 
(Industrial Field of Application) 

The present utility model relates to a recoil starter transmitting the rotation of a reel to a 
pulley on the engine side using a centrifugal ratchet cam. 

(Prior Art) 

In this type of recoil starter, a rope is pulled to rotate a reel, a cam is fixed to the reel, 
and a pulley connects a centrifugal ratchet engaging the cam to the engine side. 

(Problem Solved by the Utility Model) 

However, In a recoil starter with this configuration where the cam is integrated with the 
reel, the shock of engine compression at start up is transmitted to the hand, making 
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start up difficult, and the shock of ratchet and cam engagement during reverse rotation 
at shut down is also transmitted, often causing damage. 

Therefore, the purpose of the present utility model is to provide a recoil starter that 
solves this problem. 

(Means of Solving the Problem) 

The present utility model is a recoil starter, wherein the recoil starter transmits the 
rotation of a reel to a pulley on the engine side using a centrifugal ratchet cam. wherein 
the cam is mounted rotatably on the outer periphery of a boss section extending from 
the bearing section of the reel, and wherein the reel and the cam are connected by a 
damper spring. 

(Operation) 

Because the reel and rotatably mounted cam are connected by a damper spring, the 
distortion of the damper spring by the sudden load at start up is absorbed (accumulating 
power), thereby reducing the load impact. Because the energy of the accumulating 
power is released as the compression progresses, the engine is accelerated and start 
up is easy. Because the engagement shock from reverse rotation during engine shut 
down is also absorbed, the starter is unaffected. As a result, the problem associated 
with the prior art is solved. 

(Working Example) 
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FIG 1 is a cross-sectional view of the recoil starter in the working example of the present 
utility model. FIG 2 is a cross-sectional view from A-A in FIG 1. In these figures. 1 is 
the case for the recoil starter, the spindle 1a protrudes inwardly at the center, and the 
bearing 2a for the reel 2 is inserted rotatably. A spring 3 is accommodated along the 
inside surface of the starter case 1 with the outer end engaging the starter case 1 and 
the inner end engaging the bearing 2a. After the rope 4 coiled around the reel 2 has 
been pulled out with resistance from the spring 3 and the rope 4 is released by the 
hand, the rope 4 is again taken up by the reel 2. 

A cylindni'cal recessis formed in the outer periphery of the bearing 2a for the reel 2. one 
end of the damper spring 5 is fixed in the direction of rotation, a boss section 2b 
extending the bearing is attached to the cam 6. and the cam 6 is mounted rotatably to 
the outer periphery. A groove 6a is formed on the cam 6 to fix the other end of the 
damper spring 5 in the direction of rotation. The centrifugal ratchet 9 engaging the cam 
6 is mounted on the pulley 8 attached to the crankshaft 7. and pressure is applied by a 
return spring 10 to keep the ratchet 9 engaged with the cam 6 under most 
circumstances. Here. 11 is the crank case attached to the starter case 1. 12 is a check 
plate keeping the cam 6 from coming off. and 13 is a retaining ring. 

The following is a description of the operation of a recoil starter with this configuration. 

First, from the static position shown in FIG 2. the rope 4 is pulled out with resistance 
from the spring 3, the reel 2 is rotated, the cam 6 connected to the reel 2 via damper 
spring 5 is rotated, the pulley 8 and crankshaft 7 are rotated by the ratchet 9 engaging 
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the cam 6. and the engine is started up. After the engine has started up, the rope 4 is 
released from the hand, centrifugal force moves the ratchet 9 outward against the 
damper spring 10 to release the cam 6, the spring 3 reverses the rotation of the reel 2, 
and the rope 4 is taken up by the reel 2. 

(Effect of the Utility Model) 

As explained above in detail, because the reel and rotatably mounted cam are 
connected by a damper spring, the distortion of the damper spring by the sudden load at 
start up is absorbed (accumulating power), thereby reducing the load impact. Because 
the accumulating power energy is released as the compression progresses, the engine 
Is accelerated and start up is easy. Because the engagement shock during reverse 
rotation of the engine at shut down is also absorbed, the starter is unaffected. The 
starter also has a simple ponfiguration. 

[Brief Explanation of the Drawings] 

FIG 1 is a cross-sectional view of the recoil starter in the working example of the present 
utility model. FIG 2 is a cross-sectional view from A-A in FIG 1. 

[Key to the Drawings] 

1 ... starter case, la ... spindle, 2 ... reel, 2b ... boss section, 3 ... spring, 4 ... rope. 5 ... 
damper spring, 6 ... cam, 7 ... crankshaft, 8 ... pulley, 9 ... ratchet, 10 ... return spring 
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(FIG 1] 



(Cross-Sectional View of Recoil Starter In Working Example of Present Utility Model) 

1 ... starter case. 1a ... spindle. 2 ... reel, 2a ... bearing. 2b ... boss section. 3 ... spring, 4 
... rope. 5 ... damper spring, 6 ... cam. 7 ... crankshaft. 8 ... pulley. 9 ... ratchet. 10 ... 
return spring, 11 ... crank case, 12 ... check plate. 13 ... retaining ring 

[FIG 2] 

(Cross-Sectional View From A-A in FIG 1 ) 
5 ... damper spring, 6 ... cam, 6a ... groove 
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